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U SED as a bond for fire brick, as a surfac- 
ing for fire brick construction, and as 
a binder in making patching mixtures, 
ADAMANT Fire Brick Cement has demon- 
strated its ability to prolong the service of 
still settings and boiler furnaces. 


To refinery officials interested in improv- 
ing refractories service, we shall be glad to 
send complete data on ADAMANT Fire 
Brick Cement, The ADAMANT Gun, the 
Super-Refractory Mixtures of ADAMANT- 
ADACHROME (for surfacing and patch- 
ing) and ADAMANT-ADACHROME Fines 
(for laying up brick where severe con- 
ditions are met). Write us today. 


BOTFIELD 


REFRACTORIES COMPANY 


Swanson and Clymer Streets, Philadelphia, Pa. 
Distributors in Principal Cities 
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‘BRAUN open cooler de- 
sign adheres to the same 
high standards found in BRAUN 
heat exchangers, to-wit: 





BY 
ver plates permit accessibility to inside 
of tubes for inspection or cleaning WITHOUT BREAKING PIPE 
CONNECTIONS. 
{b} Tubes scientifically arranged so that possible channeling of water 
around surface is eliminated. 
{c} Nozzles permit simplicity of piping and by-passing. 


BRAUN open coolers fit standard BRAUN cooling towers 
thereby eliminating necessity of large and expensive concrete basins. 


C-F-BRAUN 
Manufacturing “Mechanical 
ALHAMBRA ,CALIFORNIA 
DALLAS HOUSTON CHICAGO NEW YORK 
Kennedy Bldg RepublicBankBidg Neils EspersonBldg = Engineering Bidg 





{a} Removable channel co 
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Hospital and houses of the Phillips Petroleum Co., No. 2 Gasoline Plant, Burbank Field, Lep., Okla..—finished in Petro Paint. 


Made especially 


Sor the petroleum industry 


White paint that stays WHITE — colored paints that do not fade 


yrs a paint that sulphur 
fumes and aqueous vapors 
won't darken. Resists dirt ac- 
cumulations. By staying clean 
and brilliant for a longer time, it 
curtails evaporation losses to a 
minimum. Can be applied under 
weather conditions ordinarily 
regarded as impossible; does not 
crawl on cold surfaces. And yet itis 
adaptable for a wide variety of sur- 
faces—wood, plaster, concrete . . . 
and forsystems applicable to metal. 
Petro Paint is different from 
ordinary paint because it was de- 
signed especially for the petroleum 
industry by du Pont engineers. 





Specially selected pigments, spe- 
cial vehicles, special dryers care- 
fully balanced against each other 
to bring out the best advantages 
of each. The result is a finish that 
does not chalk excessively nor 
mildew; neither does it crack or 
peel. Hides better, brushes easier, 
and wears longer. Leaves a good 
surface for repainting. In four- 
teen colors, including black and 
white. Other colors made when 
necessary. 


Du Pont Finishes for Every Need 
of the Petroleum Industry 


Petro Paint, specially created by 


REG. U.S. PAT. OFF 


Mention Where You Saw the Advertisement 


du Pont for the petroleum indus 
try, A. C. E. (Asphalt Chromate 
Emulsion), aluminum vehicles, 
tank car finishes, station paints, 
a variety of primers and other 
special products—these are some 
of the scientific products du Pont 
chemists offer you for your vari- 
ous finishing needs in production, 
transportation or marketing divi- 
sion. Call on du Pont engineers 
to study your specific problem. 
Our bulletin No. 4 on Petro 
Paint will be gladly sent on re- 
quest. E. I. du Pont de Nemours 
& Co., Inc., Petroleum Sales 
Department, Parlin, N. J. 


PETRO PAINT 
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Supplant Volume With Profit 


ONSIDERABLE of the refining industry is in a state of fret be- 

cause new plants promise to make as much gasoline in 1929 as 

normal volume will require. Oklahoma refiners, for instance, 
look to West Texas and mumble something to the effect that gasoline 
consumption in 1929 will be 10 per cent. greater than in 1928 and that 
these new West Texas refiners will make at least that 10 per cent. of 
gasoline. 

Immediately there is dejection. Established refining concerns see 
disaster unless their sales percentage grows as much in a year as con- 
sumption grows. 

A matter of far greater importance is that of profit on whatever 
amount of gasoline is sold. Shipments are ample proof that any Mid- 

| Continent refiner in the past has sold sufficient gallons of gasoline. 
| Unfortunately, many have not sold gasoline at sufficient profit. 

What the refining industry needs is to supplant volume with profit. 
Just how much gasoline will come out of West Texas in 1929 can not 
be calculated. The amount may be more than sufficient to supply nor- 
mal growth in consumption. West Texas plants may supply gasoline 
in excess of normal expansion of market. 

What each refiner should do is to calculate his market for the year 



















































le | against what he can profitably sell and not against overshadowing last 
| year in volume. 

us | The plant that shipped 25 cars of gasoline daily in 1928 is not re- 
ate | quired to ship 30 cars daily in 1929. If 30 can be sold profitably, plant 
es, | capacity should be geared to that figure. But if additions to plant ca- 
ts, | pacity leave the profit on 30 cars doubtful, then shipments on 25 cars 
-_ | daily are desirable. 

_ | There is no disgrace in cutting plant capacity for 1929 against 


a | 1928, provided such a decision means profit on the restricted capacity. 
| It is a reflection on judgment, however, to strive for a volume that de- 

feats profit. 
What the refining industry needs is more calculation on the basis 
of profit and less on the basis of volume. The 100 cars of gasoline that 


ri- 
yn, 
vi- 


= | drive prices below the profit level form an expensive commodity. The 
| 100 cars may satisfy some man as to volume, but they defeat scores 
os of men as to profit. 

a Refiners in the older manufacturing territories are justified in de- 
rs 


termining what finished products will come from new territories over 
a period. When the output of the new territory is known, the wise 
move is to adjust plant output to meet conditions. Normal consump- 
tion is easily determined. 

With total consumption known, the move that requires courage is 
to adjust plant output to fit into the total. There seems to be an aversion 
to reduce throughput. But reduced throughput is wise, if it will insure 
profit. 

The whole petroleum industry seems to have a fondness for vol- 
ume, especially increased volume. Its chief concern should be over 
adequate profit. 
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— This is to tell Gas =ngine Users 
about 


theDollars and lents 
SA VIG SERVICE 


that follows 


A Cooper Engine is never forgotten. Every part, 
to the smallest bolt and nut, has a permanent 
record which is kept in fire proof cabinets at the 
factory. Replace parts for steam engines built 
fifty years ago can still be furnished today from 
the original records. 


It is not only easy to get replace parts for any Cooper en- 
gine, no matter how old: but a Cooper service man is also 
always available if needed. You can realize how this custo- 
mer-cooperative combination contributes to the unusually 
long operating records of Cooper engines. The first Cooper 
gas engine built in 1909 has been in constant service ever 
since. The dollars and cents savings of such service is 
evidenced by the fact that the average maintenance on 
Cooper engines is less than one per cent per year. 


THE C. & G. COOPER COMPANY 
MT. VERNON, OHIO 


630 E. 61st St., Los Angeles 615 Kennedy Bldg., Tulsa 
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West Texas Important Factor in 
Gasoline Market 


By H. J. STRUTH 
Staff Economist 


leum domain of West Texas, one is immedi- 

ately impressed with the remarkable and or- 
derly strides that have accompanied its comparative- 
ly recent development. In proceeding west from 
San Angelo, traversing a circular tour which carries 
one through the towns of Big Spring, Midland, 
Odessa, Wickett, Pyote, Pecos, McCamey, Big Lake, 
thence via San Angelo to San Antonio, there is in 
evidence a large amount of refinery construction. 
New, modern plants are being erected at strategical 
points and a number of the older skimming plants 
are installing new cracking equipment. At first, 
there is an impression of over extension of refining 
facilities in this area, promoting the thought that 
these new units will have a tendency to further com- 
plicate conditions in the refining industry. How- 
ever, a visit to these plants and a thorough discus- 
sion of operating and marketing problems with the 
respective managers and superintendents, reveals 
that the companies building these plants have practi- 
cally all established definite market outlets for their 
products and are perhaps better situated than many 
refiners in other sections of the country. 


T RAVELLING through that vast new petro- 


Another article in this issue, written by George 
Reid, who accompanied the writer on a tour of the 
West Texas area, contains a survey of refineries in 
this area, showing that there are in operation or 
building 26 refineries having a crude capacity of 126,- 
000 barrels, and a cracking capacity of 38,650 barrels 
daily. A study of Mr. Reid’s survey indicates that 
the plants now in operation and those under con- 
struction will probably consume about 28 million 
barrels of crude during the present year. Since 
West Texas will probably produce about 120 million 
barrels of crude this year, these facts indicate that 
the refineries adjacent to the producing fields will 
absorb nearly one-fourth of all the crude produced. 


MARKET POSSIBILITIES 


In order to ascertain the exact economic status of 
the West Texas refining situation, the writer has 
carefully analyzed the market possibilities of this 
area, in comparison with the potential gasoline mar- 
ket for the country as a whole during the year. In 
Table 1, there are shown a few basic facts concern- 
ing the United States gasoline demand and the prob- 
able crude requirements of refineries during the year. 
This shows that the combined gasoline demand, do- 
mestic consumption plus exports, will aggregate 
about 18,396,000,000 gallons, or 438 million barrels, 
during 1929. Since increased cracking operations 
will undoubtedly create a demand for 45 million bar- 





rels of natural gasoline for blending purposes, the 
quantity of gasoline to be produced from crude will 
aggregate about 393 million barrels. At an average 
indicated recovery of 39.5 per cent. refineries will 
probably consume about 995 million barrels of crude. 
Table 2 presents additional information on the gaso- 
line demand for this year, showing the probable de- 
mand in detail for each month and the cumulative 
total. On the basis of these facts and information ob- 
tained in the West Texas refining area, it has been 
possible to arrive at a logical estimate of the propor- 
tion of this year’s gasoline demand that will accrue 
to the benefit of the West Texas refiners. 

Table 3 shows that refineries now operating or 
under construction in West Texas will share in this 
year’s gasoline market to the extent of about 381 
million gallons, or approximately 1,043,835 gallons a 
day. Present outlet of this district is below that fig- 
ure, but it is expected that the early completion of 
additional plants and also the completion of cracking 
units now being installed will boost the output of 
gasoline, for which an outlet has already been as- 
sured. 


It is of particular interest to note that West Texas 
refineries have succeeded in maintaining a state of 
equilibrium by only building additional equipment 
as market requirements demand it. Thus, from the 
figures shown in Table 2, we find that these 26 re- 
fineries in West Texas will just about sell their out- 
put of gasoline this year. The refining industry of 
Texas will probably experience a demand for 3,- 
625,000,000 gallons of gasoline, 10.5 per cent. of 
which will be supplied by West Texas refineries. 
This spells a gasoline demand for this area of 381 
million gallons. Inquiry among these refiners de- 
veloped a conclusion that the local gasoline require- 
ments supplied by them will probably aggregate 
about 80 million gallons this year. This leaves a 
surplus of 303 million gallons, on the basis of indi- 
cated output, but shipments now being made and 
contemplated over the balance of this year indicate 
that West Texas gasoline sold outside of local re- 
quirements will aggregate approximately 301 million 
gallons; practically all of the surplus above local 
requirements. These facts illustrate concretely that 
the present refining capacity of this area is not ex- 
cessive, but represents a state of equilibrium that is 
a credit to the companies responsible for the devel- 
opment of the industry in this section. 


AGGRESSIVE MARKETERS 


West Texas refiners have demonstrated that they 
not only understand the construction and operation 
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of modern refineries, but also that they are aggres- 
sive marketers of refined products. Many of these 
refiners are “sitting pretty,” so to speak, in that they 
have contracted to dispose of their entire fuel oil out- 
put to local railroads at from 60 to 65 cents a barrel. 
Since west Texas crude is available in any quantity 
at 65 cents a barrel, these refiners are assured of a 
profit on gasoline, kerosene and gas oil, after allow- 
ing for pipeage, and processing costs of refining the 
crude. Since a number of plants now under con- 
struction will also crack gas oil for the recovery of 
additional gasoline, it is not difficult to see that the 
situation in West Texas is ideal. At some of the 
plants visited, it was ascertained that all future gaso- 
liné output for the balance of the year, dating from 
initial still runs, has been contracted for at reason- 
able prices. In fact, in some instances, refiners with 
plants under construction are being besieged with 
telegrams and telephone calls desiring to know when 
tank car shipments will begin. This shows that these 
West Texas refiners have carefully planned every 
step in first, assuring a definite outlet for their prod- 
ucts, second, being assured of an adequate supply of 
crude and, third, locating their plants at strategic 
points with access to rail facilities and either at the 
terminus or within short distance of trunk pipe lines. 
Although most of these plants are located in rather 
sparsely settled country, they are really as near their 
market as those located within more populous areas. 
In fact, the Texas and Pacific and the Orient Rail- 
roads give splendid service to these refineries. At 
several of the plants visited along the Texas and 
Pacific railroad lines, it was amazing to note the 
frequent passing of long trains of tank cars destined 
for points all over the United States. One refiner 
remarked that “you can almost hold your breath” 
between intervals of passing trains of tank cars on 
the T. P. 
GASOLINE RECOVERY 


The average recovery of gasoline from West Texas 
crude in most of the refineries located in that area is 
about 25 per cent. With the early completion of 
cracking units, which will aggregate a daily capacity 
of 38,650 barrels, it is believed that the average yield 
of gasoline in the West Texas district will range be- 
tween 30 and 32.5 per cent. Undoubtedly, the yield 
of gasoline obtained during next year will average 
above 35 per cent., and in individual cases as high as 
50 to 55 per cent. In arriving at the probable output 
of gasoline in West Texas for this year, it was de- 
termined that at present rate of runs and operation 
these plants are producing about 268 million gallons 
of straight gasoline from crude. With the early 
completion of additional crude capacity the quantity 
of straight gas produced this year will aggregate 
about 286 million gallons. Since cracking will soon 
increase the recovery of gasoline from West Texas 
crude, it is logical to assume that about 97 million 
gallons of cracked gasoline will be produced during 
the balance of this year. The latter calculation is 


based upon a recovery of one-third of the charging 
stock to crackers, which will probably be running at 
capacity during the last six months of the year. 
Summarized, the actual figures divide the 1929 out- 
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put of gasoline from West Texas refineries as fol- 
lows: 


Straight Gasoline .......... 285,768,000 gallons 
Cracked Gasoline .......... 97,395,480 gallons 
BE 8 ¢ Zu EN a new eels ae 383,163,480 gallons 


It will be noted from the accompanying tables 
showing the gasoline demand for the United States 


— 














Table 1 
Analysis of 1929 Gasoline Demand and Crude 
Requirements 
Gallons Mil. Bbls 
Domestic gasoline demand ..15,540,000,000 370 
| ET EID eee ee ore 2,856,000,000 68 
MAE to sake bitin Pens 18,396,000,000 438 
Natural Gasoline Content... 45 
Net Gasoline from Crude... 393 
Crude required to produce 
gasoline demand at 39.5 
per cent recovery (net)... 995 
Excess of Imports over Ex- 
BOCts- Of CIMGE 66s cs cise 80 
Crude Required from Ameri- — 
Com PUGGOEES 6 occ ceess 915 
Table 2 
Monthly Gasoline Expectancy—Year 1929 
Motor Misc. Cumulative 
Month Vehicles Uses Exports’ Total Total 
hs bees ena 808 143 197 1,148 1,148 
Serer 822 136 176 =: 11,184 2,282 
a a 1,006 160 214 1,380 3,662 
Eb Avaeain 1,044 178 218 1,440 5,102 
nsieinee 1,204 204 357 = 11,765 6,867 
[en re 1,246 211 256 =1,713 8,580 
ere 1,300 208 272 1,780 10,360 
peers 1310 218 245 1,7%3 12,133 
re ere 1,257 200 255 =1,712 13,845 
is 4 Secans 1,142 188 213 =: 11,543 15,388 
Bees. «ta eakibe 1,103 179 251 1,533 16,921 
ears oop 1,098 175 202 81,475 18,396 
Totals . ...13,340 2,200 2,856 18,396 ..... 
Table 3 


Gasoline Demand Supplied by Texas and Proportion 
Expected by West Texas Refiners 


Year 1929 Gallons 
Texas gasoline requirements.......... 780,000,000 
Shipments to other states and Exports. .2,845,000,000 
Total outlet of Texas Refineries....... 3,625,000,000 
West Texas Proportion of State outlet 
CUO: aE SOY Sc SS. bc in es 381,000,000 
Local West Texas requirements ...... 80,000,000 


West Texas gasoline sold outside of 
local area 
Estimated Production of West Texas 
eens NSRRGIIINE Sos 06s Gis 045 0000's 
Estimated Production of West Texas 
On Prt a eee oe 97,395,480 
Total gasoline output for 1929 ...... 383,163,480 
Estimated market outlet of West Texas 
Gasoline . 


301,000,000 


285,768,000 


381,000,000 
2 163,480 
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during the present year that a healthy increase is 
forecast. After weighing all factors, the writer con- 
cluded that this will be the biggest gasoline year in 
the history of the petroleum industry. While some 
are of the opinion that gasoline demand will not 
show a material increase over last year, automotive 
registrations and prospects forecast by automobile 
manufacturers indicate that 1929 will show an un- 
usually large increase in motor vehicle registrations. 
In fact, leaders of the automotive industry predict 
an output in excess of five million motor vehicles 
during this year. We must also consider the fact 
that the production of Ford cars is now in full swing 
and they will be a big factor in this year’s gasoline 
market. Another important factor is the accelera- 
tion of growth in motor bus lines and material ex- 
pansion in the utilization of trucks, with an added 
demand for the operation of air lines. Thus, where 








last year, the increase in gasoline gallonage amount- 
ed to 1,722,000,000 gallons, this year the increase will 
probably amount to 2,352,000,000 gallons. 

In view of the facts disclosed in the foregoing, it 
is quite evident that West Texas is becoming an in- 
creasingly important factor as a refining center and 
also in the gasoline markets of the country. Get- 
ting into full swing at a time when the demand 
promises to be larger than ever before, West Texas 
refiners can be said to occupy a rather unique posi- 
tion. The fact that these refiners have no fuel oil 
problem, and in view of their established market con- 
nections for practically all of their products, makes 
this area one of the most stabilized in the entire in- 
dustry. At any rate, their situation is clean-cut from 
the beginning; they have no hang-over problems to 
solve—their only problem is to maintain the even 
keel which assures smooth sailing. 


West Texas Refining Capacity 
Expanding Substantially 


Gasoline output during 1929 will be double 
previous year; cracking equipment installed 


By GEORGE REID 
Associate Editor 


ASOLINE production will be more than 

G doubled in West Texas this year. Twenty- 

six refineries in the West Texas district have 

a total reported capacity of 126,000 barrels daily, as 

compared to an aggregate capacity of 87,300 barrels 
about one year ago. 

Cracking unit capacity in this area, upon comple- 
tion of present construction, will total 38,650 barrels 
daily. At present but three companies are operating 
cracking plants. In the near future the six com- 
panies now constructing will complete installation 
of their high pressure equipment. 

These nine companies operating or installing 
cracking equipment have a total crude refining ca- 
pacity of 61,000 barrels daily, or practically equal to 
the total reported capacity of the other 16 plants 
Which are listed as skimming installations. One 
West Texas refinery has been operating on tops only. 

The factors which influence gasoline production 
most in this relatively new refining idstrict are the 
carly completion of slightly over 20,000 barrels daily 
cracking capacity and the completion of three new 
refineries in the area which aré now well under way, 
having an aggregate capacity of around 10,000 bar- 
tels per day. 

Analyzing the present situation in West Texas the 
Straight run or skimming plant has predominated up 
{0 this time from both the standpoint of number of 
Plants and total capacity. This condition will be ré- 


versed during this year and the refineries equipped . 


with cracking units will charge the most crude and 





produce the most gasoline. In the past the Gray- 
burg Oil Company at San Antonio with its Dubbs 
units, and the Great West Refining Company at Big 
Spring with the Rowsey system were the only com- 
panies operating cracking equipment in West Texas. 
Humble Oil & Refining Company completed instal- 
lation of its Tube and Tank units at McCamey early 
in April. 


TWENTY-THREE OPERATING 


Of the 26 refineries listed in the accompanying 
table, 23 are in operation. The total rated capacity 
of this group is 116,500 barrels. Practically all of this 
is skimming capacity. The Texas Company is build- 
ing two plants in the area—one at San Antonio 
reported at 3,000 barrels crude capacity and 3,300 
barrels Holmes-Manley cracking capacity. The se- 
cond, The Texas Company plant is under construc- 
tion at El Paso and has a reported crude capacity of 
1,500 barrels, and 1,650 barrels Holmes-Manley crack- 
ing capacity. Gulf Refining Company has its 5,000 
barrel plant at Sweetwater well under way and will 
erect 4,000 barrels capacity Gulf Type cracking facili- 
ties. The present survey does not include three small 
refineries in the Laredo district among those classed 
as operating in the West Texas refining district. 

In so far as rated capacities as reported in the 
table are concerned, these figures were secured from 
plant operators in the area during a recent tour 
through the West Texas fields during which all of 
the refineries were visited. The capacity figures as 
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reported compared with a similar table presented 
through these columns last August, indicate some 
increases at certain plants, a number of new com- 
panies also being reported, and an over all crude 
capacity increase of 39,000 barrels daily. 

It is estimated, however, that the entire refining 
district charges crude to stills in the proportion of 
about 60 per cent. of its total rated capacity. This 
figure is based on individual company reports to 
state departments, Bureau of Mines, and previous 
surveys. The total daily crude through-put in the 
West Texas district for the first three months of this 
year averages around 65,000 to 70,000 barrels per day. 

As strictly a skimming plant area, the 23 operating 
refineries in the West Texas district, with a total 
rated capacity of 116,500 barrels daily, are charging 
about 60 per cent. of this figure, or an average of 
69,900 barrels. 

GASOLINE RECOVERY 
Although crude analyses indicate a gasoline con- 
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tent of West Texas oils ranging from 25 to 30 per 
cent., the group of refineries skimming gasoline from 
the crudes are averaging about 25 per cent. recovery. 
A number of the larger refineries processing crude 
through modern efficient equipment are securing 
yields above the average figure, but offsetting this 
efficient operation is a large daily capacity which js 
charged to inefficient apparatus or without intention 
of getting efficient fractionation, sacrificing this for 
volume through-put and to meet existing fuel oil con- 
tracts. Refinery operators in the district agree that 
25 per cent. may safely be assumed as the average 
gasoline yield from the 23 plants operating as straight 
skimming installations. 

Twenty-five per cent. of the average crude run to 
stills, which as previously stated totals 69,900 barrels 
daily, gives a present production of straight run re- 
finery gasoline of 17,475 barrels. Reducing this 
figure to gallons the present average daily gasoline 
production in West Texas is 733,950 gallons or 91.75 
tank car loads each day (of 8,000 





REFINING CAPACITY, WEST TEXAS AREA 








Rated 
Capacity 
Building and operating plants— Type 
Amarillo Producers & Refiners Corporation, Pyote  3,000-S 
Big Spring Refining Company, Big Spring ...... 3,500-S 
Bluebonnet Oil Refining Company, Wickett...... 5,000-T 
Mercere G0) COMGORY, PECOS «....00 06 2cccccccces 7,000-S 
Central Texas Refining Company, Brownwood ... 2,000-S 
Col-Tex Refining Company, Colorado ........... 10,000-S 
Cosden & Company, Big Spring ................ 12,000-S 
Del Rio Refining Company, Del Rio ............ 2,500-S 
Grayburg Oil Company, San Antonio ............ 5,000-S 
Gulf Refining Company, Sweetwater ............ 5,000-S, 
Great West Refining Company, Big Spring ...... 7,500-S, 
Humble Oil & Refining Company, San Antonio .. 5,000-S 
Humble Oil & Refining Company, McCamey ..... 15,000-S, 
Midland Refining Company, Midland ............. 2,500-S 
Pasotex Petroleum Company, El Paso ........... 10,000-S 
Pecos Valley Refining Company, Pyote ....:.... 5,500-S 
Pioneer Oil & Refining Company, Somerset ..... 1,500-S 
Rio Grande Oil Company, El Paso .............. 3,000-S 
Richardson Refining Company, Big Spring ....... 5,000-S, 
San Angelo Refining Company, San Angelo ...... 1,500-S 
Sweetwater Oil & Refining Company, Sweetwater .  2,000-S 
Tonkawa Petroleum Company, Pyote ........... 5,000-S 
mae aes Ceeppeny, Bl Paso ...6..cccccscccees 1,500-S, 
The Texas Company, San Antonio .............. 3,000-S, 
Texas Petroleum Products Company, Somerset .. 1,500-S 
Wickett Refining Company, Wickett ............. 1,500-Ru 
NF Co oe ties cede ands buecseed e's 126,000 
TT NN is in Dhl duis a ce cs Se Reese bawdes 9,500 
See UNO OUR CRORE 66 oc cnc cccccccs cece 116,500 





,C 4,000 Jenkins* 


, C 6,000 Jenkins* 


gallon capacity). 


Cracking Construction of new refineries 
Capacity j its j 
and cracking uni 
Sons g units is at such a stage 


at the present time that coming sum- 
mer months should see a gradual in- 
crease in gasoline production. By 
the end of the year all of the present 
construction should be completed 
and in operation and _ refinery 
through-put for the area will show 
a marked increase. Due to the op- 
eration of the cracking equipment 
and the three building refineries, 
gasoline production from the district 
will be more than doubled, unless 
refiners in the area greatly re- 
duce their crude runs voluntarily or 
market conditions bring such a con- 
dition about. 

Upon completion of present con- 
struction work, there will be a total 
of nine companies operating crack- 
ing equipment. The Texas Company 
will add 4,500 barrels skimming a- 
pacity and 4,950 barrels of Holmes- 
Manley cracking capacity. Gulf 
Refining Company will complete 
5,000 skimming and 4,000 barrels 
cracking capacity. Burford Con 


1,200 Dubbs 
. 4,000 Gulf* 
C 1,500 Rowsey 


C 15,000 Tube & 
Tank 


C 2,000 Jenkins* 


> 1,650 Holmes- 
Manley* 
C 3,300 Holmes- 


Manley* 
n Tops 
38,650 


*Building ; ; 
WEST TEXAS NATURAL GASOLINE PLANTS pany at Pecos will soon contribute 
MITCHELL COUNTY 4,000 barrels Jenkins unit capacity 
Company— Field Type Gas Capacity Daily Produc- to the increasing total. Work on 
Cu: ft. tion Gals. . : 
Atlantic Oil Prod. Co., Westbrook ........ Comp. —_ 230,000 169 the 6,000 barrels capacity of Jenkins 
The California Company, Westbrook ........ Abs. 1,000,000 2,800 cracking equipment at Cosden & 
: > , fh ° . 
Magnolia Petroleum Vomerns, Je: ‘wenate 2,000,600 1,800 Company’s Big Spring plant, and on 
Magnolia Petroleum Company, em FREES. 2,060,000 1,200 the 2,000 barrels, Jenkins, at Rich- 
REAGAN COUNTY ss er * 
Big Lake Oil Company, Big Lake ............ Abs. 10,000,000 20,009 - atdson Refining Company’s plan ‘I 
Signal Gasoline Company, Big Lake .......... a. 21,500,000 20,000 the same city, is progressing rapicy: 
WINKLER COUNT : ss ny’ 
Humble Oil & Refining Company, Hendrick ..Abs. 20,000,000 20,000 Humble Oil & Refining Compa A 
CRANE COUNTY 15,000 barrels Tube and Tank cra¢ 
Phillips Petroleum Company, McElroy ....... Abs. 50,000,000 35,000 ing capacity was placed in operation 
106,730,000 100,960 early in April. The nine installa- 
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tions Of high pressure equipment have a total daily 
capacity of 38,650 barrels. 


The foregoing nine companies who have or will 
have cracking facilities in this area have a combined 
total crude charging capacity of 61,000 barrels. Be- 
cause of company policy in some instances or fuel oil 
and gasoline contracts in others, it is safe to assume 
that all of the facilities of these nine companies will 
be operated to capacity. With the addition of crack- 
ing equipment at these plants, some of which now 
are operating their skimming plant equipment, the 
gasoline production will be increased from a yield of 
25 to 50 per cent. Total recovery estimates by plant 
operators in the fields where cracking equipment is 
employed varies from 50 to 55 and 60 per cent re- 
covery. ‘Taking the low figure as the average pro- 
duction, these nine companies should contribute 
30,500 barrels of gasoline daily to the total from the 
section. ‘This is equivalent to 160 8000-gallon tank 
cars, or 1,281,000 gallons. 


During the remainder of the year 16 plants will be 
operating as skimming plants and having a total 
rated capacity of 63,500 barrels. Based on past per- 
formance these 16 refineries should run crude at the 
rate of 60 per cent. of their rated capacity, 38,100 
barrels daily. The gasoline yield from 38,100 barrels 
of crude processed will average 25 per cent. for the 
16 refineries and result in the production of a total 
of 9,525 barrels of gasoline daily. This figure reduced 
to gallons is 400,050 gallons or practically 50 tank 
cars of 8,000 gallons capacity each day. 


EXCEEDS LOCAL DEMAND 

With the nine larger companies having cracking 
facilities producing 1,281,000 gallons of gasoline daily 
by the end of this year, and with the 16 skimming 
plants producing a total of 400,050 gallons daily, the 
production of gasoline from the West Texas refining 
district will total 1,681,050 gallons per day when 


West Texas refineries probably have the largest potential crude supply of any district in the world. This view shows the Hendrick 
field in Winkler County. 
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present construction work is completed. This is 
equivalent to 210 tank cars per day of 8,000 gallons 
capacity. 

This forecast is subject to the usual contingencies 
of a falling gasoline and fuel oil market or failure on 
the part of companies to renew such contracts, or 


other hazards peculiar to the refining business. 
The estimates are based entirely upon past perform- 
ance of the companies involved and the estimates of 
the operators visited in the fields. 

Gasoline production is, of course, far in excess of 
local demand, as it has been for some time in the 
past. It is variously estimated that West Texas gaso- 
line demand, including the larger consuming centers 
of El Paso and San Antonio, averages around 2,500 
to 3,000 barrels daily. Seasonal influences are felt, 
especially along the major transcontinental highways 
where tourist travel and demand is fluctual. The 
consuming area also includes southeastern New 
Mexico. 


With the continued entry of the major companies 
into the refining of West Texas oils in West Texas 
the area soon became an important factor in national 
distribution of petroleum products. Practically all of 
the larger refineries erected during the past year and 
now under construction are built for permanent op- 
eration, so the refining district will continue to main- 
tain its present importance in marketing circles. 
Large quantities of West Texas gasoline are finding 
outlets in the Chicago, Ohio, and East coast terri- 
tories. In fact, gasoline from refineries in this area 
is being distributed through service station pumps in 
practically every state east of the Rockies. With 
crude oil freely available and with every indication 
pointing to continued low crude oil prices which will 
tend to offset disadvantages of higher freight rates to 
the marketing sections, the refining district of West 
Texas will no doubt continue to process its oils 
profitably. 
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Gasoline PlantGathering = [= 
System Design : 


By JOHN C. BOLINGER* 
General Petroleum Corporation 








gas, it is necessary to make use of some formula ex- 
pressing the relations to each other of the quantity, 
initial and final pressures, diameter and length of line. 
Many such formulas have been proposed, giving widely 
different results and no two pipe line formulas will 


|: the design of pipe lines for the transmission of 


Regardless of the formula used in computing the line 
size necessary to carry a certain amount of gas, it is up 
to the individual responsible for such computations to 
see that there is an economic balance between the pres- 
sure drop allowed and the conservation of energy of 
the gas, whether the energy of the gas is from natural 





check exactly with one another. They are intended pressure or from compressors. on 

only for practical purposes in determining the proper Inasmuch as the carrying capacity of the line de- mu 
size of lines to carry a certain amount of gas. So many pends largely upon how much pressure drop is allowed, mu! 
different factors enter into the computation of pipe line __ it is a natural assumption that the line should be rela- gas 
sizes that the use of formulas as a means of measuring tively large. Before deciding how large a line to use Wit 
the flow with any degree of accuracy is impossible. for a certain condition, all phases of the problem should say: 
No two pipe lines of the same nominal diameter and be studied ; the most important ones are, at what pres- 7 
length are alike when carefully calibrated, due to many sure must the gas be delivered to the point of disposal, diti 
causes, the principal one of which is that commercial at what pressure is the gas available now, and at what for; 
pipe is not strictly of uniform diameter and the accu- pressure it will be available a year from now and how ast 
mulation of sediment, dirt and liquid will change not much gas will there be a year from now? After decid- the 
only the effective diameter of the pipe in varying ing these questions, it simmers down to the problem— there 


amounts but also the coefficient of friction of the flow- 
ing gas. Any deviation of the actual diameter from the 
assumed in using the formula results in a multiplied 
error in the computed flow, due to the fact that the 
flow is proportioned to the diameter of the line raised 
to some power. It is seldom that a condition of uni- 
form flow is obtained which is assumed im the con- 
struction of all pipe line formulae. They should, there- 
fore, be used only for determining the size of lines in 
designing systems or for obtaining an idea of the pres- 
sure to be expected at various points under given flow 
conditions, or the approximate carrying capacity of the 
lines under given pressure conditions. 





*Read before the California Natural Gasoline Association, March 14, 
1929, Los Angeles, California. 


~ WEYMOUTH S FORMULA 
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a certain amount of gas of known temperature and 
gravity is to be transported through a line of some defi- 
nite length with a given initial and terminal pressure. 
It is then a simple matter to use some formula to deter- 
mine the size of line needed. 

In nearly all pipe line formulas the flow is stated 
as varying as the square root of the fifth power of the 
pipe diameter and either the coefficient of friction is 
considered constant or a different coefficient is given 
for each size of pipe. This serves well enough when 
the diameter of the pipe is known and some one of the 
other quantities expressed by the formula is desired, but 
it is rather awkward when it is desired to ascertain the 
diameter of a line necessary to meet the other condi- 


tions. 
WEYMOUTH’S FORMULA 


Weymouth gives a formula based 
on isothermal flow and the variation 








18285 + VP* Pz + Vd5 37? = : rey pa 
a* ¥eTe . ve in the value of coefficient of ric: 
tion is provided for by changing the 
eee VE re i i com- 

grin . ae *VeTe Vqrre = 25 —___ power of the diameter without co 
7 ng, cre I tata ie plicating the formula and permitting 
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the required diameter of line to be 
ascertained readily. 


tas me ™ @ VET : - - J ee 
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It is not the intention of this pa- 


Where 
Qs. Quantity per Zanrs uted” lemp. Atmos. Pressure 


P .initial Pressure in Lbs per 3g /n Abs. 
62 -Jermina!/ 
6 -Specit orarity (Air?) 
7 -Flowing Ternperature F °Abs 
i - Leng of Line in Miles 

a - Inside Diarmeter of Line 177 Ir hes 
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FIGURE 1 


M-= Multiplier for Conditions 0” 
Gas other than 60°F 6@66r (Air -1) 


per to consider that problems of long 
or high pressure gas transmission 
lines or to advocate the use of any 
one formula for the computation 0! 
line sizes and capacities or to dwell 
on the theory of the flow in lines 
and thé derivations of formulae. 
Weymouth’s formula will be the 
only one considered in this papef 
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and because of the fact that to intelli- 
gently use any formula it is necessary to 
understand the relations of one variable 
to another, a brief analysis of the for- 
mula as used will be made. 

The left half of Figure 1 shows Wey- 
mouth’s formula in the form most gen- 
erally used. The solution of the formula 
in the first form gives the quantity of 
gas per 24 hours at 60 degrees tempera- 
ture and atmospheric pressure. The next 
form of the same formula is used when L 
solving for the size of line and the last 
form when solving for either the initial 
or terminal pressure. By assuming that 
the flowing temperature of the gas is 60 
degrees and the gravity .6 relative to 
air as 1, the formula becomes as shown 
on the right with the exception that the 
multiplier M would not appear. This 
multiplier is used when the flowing condition of the 
gas is other than 60 degrees temperature and .6 gravity. 
With the forrula in this form, an analysis of what it 
says is interesting as well as instructive. 

Take for instance the first form and consider all con- 
ditions constant except the quantity and length. The 
formula then says that the quantity will vary inversely 
as the square root of the length, that is, if L is increased, 
the quantity carried will decrease if the pressure drop 
through the line is to remain constant. 

The variations of pressure drop with length and 
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quantity, Figure 2, however, are not such simple func- 


tions. 
7 Qs X VL 
Consider the form P,? — P,? = 
871 &K Vd 5.333 *K M 
And for a constant Q, d, T and G 
The formula becomes \/L = y P? — P? & K 
L 





or 
(P, + P,) K? = P, — P,, but P, — P, = Pressure 
drop (Pd) and the formula says that pressure drop 





FIGURE 3 
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FIGURE 4 


varies as L divided by the sum of the initial and termi- 
nal pressures times the constant squared and can not 
vary directly if either the initial or terminal pressure is 
held constant. Thus the statement often heard that 
double the length of line will have twice the pressure 
drop is correct, only when the sum of the initial and 
terminal pressures is held constant, and the pressure 
drop with double the length of line will be more 


than double when the initial pressure is held 
constant and less than double when the terminal 
pressure is held constant. This is shown more 


clearly by considering another length of line and still 
maintaining the quantity, diameter, temperature and 
gravity constant. This is shown by Subscript A. Divid- 
ing one expression by the other and simplifying, as 
shown at the bottom on the left, it may be seen that, if 
the sum initial and terminal pressures is the same for 
both conditions, the pressure drop will vary directly as 


, 
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FIGURE 5 


All wells to produce 2500 M cu ft daily 


the length. However, if the sum of the initial and ter- 
minal pressures of the new assumed condition is greater 
than the sum of the initial and terminal pressures of the 
first condition, then the variation will be less than direct. 
Likewise, if the sum of the pressures of the new condi- 
tion is less than the sum of the pressures of the origi:ai 
condition, the variation will be greater than direct. 

Consider next the variation of quantity and pressure 
drop. 


871 &X VP,2— P.2 & vd. 5.333 X M 
Qs = 
VL 


For a constant L, P, T, d and G 

Qs = vP,?— P,? X K 

Using a simple algebric rearrangement 
Os 

——K? = P, — P, = Pd 

(P, art P,) 

Again P, minus P, represents pressure 
drop which varies as the square of the 
quantity divided by the sum of the initial 
and terminal pressures, times the square of 
the constant. In this case, the variation is 
as the quantity squared if the sum of the 





s” initial pressures is held constant, and the 


variation of pressure drop is greater than 

the square of the quantity if the sum of the 

=* initial and terminal pressures decreases and 

less if the sum of the initial and terminal 
pressures increases. 

a TOO MUCH FIELD CONDITION 

The last equation on the right is the result 

of assuming another condition and writing 

the formula with subscript A, dividing the 

original equation by it and transposing 

terms. From this equation it can be seen that 
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if (P, + P.), is the same as (P, + P,) that the equa- 
tion becomes Pd = Qs? and the variation is as the 


rm, OF, 
quantity squared, but if (P, + P,)a, is less than (P, + 





‘ P,) then to balance, the equation Pd, must be greater 


and the variation is greater than the quantity squared. 
Likewise, if (P, + P.), is greater than (P, + P,), Pd, 
must be less and the variation is less than the quantity 
squared. 

This variation is the one most often met in the field 
due to the fact that quite often it is necessary to pass a 
greater quantity of gas through a line than was origin- 
ally intended. As yet, no one has devised a simple curve 
to show this relation, but from the formula in the form 
of pressure drop equals the quantity divided by the sum 
of the initial and terminal pressures, times the constant 
squared, it is not a difficult task to construct a series 
of curves for a constant length of each size line which 
will show very clearly the variation of quantity and 
pressure drop at different pressures. 


Figure 3 shows a group of curves for an eight-inch 
line 1000 feet long. From these curves, it is quite easy 
to see what the pressure drop is for a certain quantity 
of gas through the line with different initial pressures. 


For comparatively short lines with small pressure 
drops, the error caused by assuming that the pressure 
drop varies directly as the length and that the pressure 
drop varies as the square of the quantity, is very small, 
and a set of curves like the ones shown here for each 
size of line is a great help in laying out either gas gath- 
ering or distributing systems. In fact, by the use of a 
little judgment and a thorough understanding of the 
problem, these curves can be used entirely, thus saving 
considerable computation. 


The variation of the quantity of gas carried in a line 
with temperature and gravity changes are of the same 
order as the variation with length, that is to say, an 
increase in temperature or gravity of the flowing gas 
will decrease the amount that a line can carry with the 
same pressure drop. 

Figure 4 shows a number of curves which are purely 
mathematical and which have been used by the writer 
for some time and found very satisfactory for the solu- 
tion of Weymouth’s formula. The curves are all simple 
and can be laid out by anyone desiring to construct such 
a group. The curves in the upper left hand corner are 
nothing more or less than segments of a circle laid out 
to radii at right angles to each other. These curves 
solve very nicely the expression, “the square root of the 
difference of the squares of the initial and terminal 
pressures.” The horizontal lines represent the terminal 
pressure, the curved lines the initial pressure and the 
vertical lines the square root of the difference of the 
squares of the initial and terminal pressures. 


When constructing a series of these curves, use a 
large sheet and carry values up to 100 pounds on the 
larger radii. The curves for the square root of the 
length are strictly square root curves and can be com- 
puted and plotted very easily. The larger one of these 
curves is when L is expressed in miles, the small one 
when L is expressed in feet, both giving results of the 
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square root of L as if expressed in miles* The curves 
of the square root of d to the 5.333 power are construct- 
ed by actually solving for the square root of d to the 
5.333 power and plotting. The curve on the left is the 
lower end of the one on the right to a magnified scale. 


The table of M is used for computing results when 
the gas flowing is other than 60 degrees temperature 
and .6 gravity. However, with a temperature of 60 
degrees and a gravity of .6, M equals 1 and, therefore, 
has no effect in the formula. For computing this table, 


V520  .6 


M equals is used where G and T are the 








GT 


gravity and temperature absolute of the gas. 

A simple problem and its solution will be the better 
way to explain the use of these curves. Consider the 
problem, quantity is 2,500,000 per 24 hours, length of 
line—3000 feet, initial pressure—5SO pounds absolute, 
terminal pressure—45 pounds absolute, temperature— 
100 degrees F. and gravity—.8, relative to air as 1— 
what size line is needed? First write down the formula: 


Qs X VL 
Vd 5.333 = 
871 VP,27— P.2 XM 


From the curves giving the rélationship of the square 
root of L to L, locate 3000 on the vertical scale on the 
left and follow the horizontal line to the right until it 
intersects the curve. From this point, follow the verti- 
cal line to the horizontal scale at the bottom and read 
.755. From the table of M, find the multiplier for 100 
degrees F. and 8 gravity. This is .83. For the solu- 
tion of the square root of the difference of the squares 
of the initial and terminal pressures, follow the horizon- 
tal line, representing the terminal pressure, 45 pounds 
absolute, to the right until it intersects the curve repre- 
senting the initial pressure of 50 pounds absolute and 
read the value 21.8 on the horizontal scale at the top. 
Substituting these values in the formula and solving, 
the square root of d to the 5.333 power equals 119. 
Locate 119 on the scale showing the values of the 
square root of d to the 5.333 power. Follow the hori- 
zontal line to the right to the intersection of the curve, 
then follow the vertical line from this point to the bot- 
tom and read 5.95 inches. This is the inside diameter 
of the line which should be used. As a six-inch line 
is the nearest commercial size, a six-inch line should 
be used. 





PRACTICAL APPLICATION 


These curves are offered for your use and approval 
and the suggestion made that they be tried, and while 
their use for the solution of Weymouth’s formula will 
not save time as compared with certain alignment charts, 
special slide rules and the like, they will give results 
more nearly corrtct, due to the elimination of the many 
errors caused by trying to align the readings of several 
scales on which it is very difficult to determine within 
several per cent the values wanted. 


Another advantage in the use of these curves and 
making each computation is that when computing a 
complicated system, it is possible to go back over the 
figures for individual lines and determine just where 
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apparently requires the least line and 
clears all surface obstructions. The 
next step is to prorate the pressure 
drop across the field, Figure 7. 


CALCULATING DROP 
Starting at well No. 5, which is 
located at the greatest distance from 
the plant, assume pressures along 
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Gravity of Gas =.7 Air=/ 

Temperature of Gas = /00°F 

Maximum Pressure at Trap Discharge -45 “gauge 

Lach well is estimated to produce 2500 M cubie feet per 24 hrs 


FIGURE 6 


an increase or decrease in size or pressure drop will do 
the most good. 

Without going into detail and without showing the 
computations necessary, a lay-out of a more or less 
simple gathering system will be followed through with 
a brief explanation of some of the conditions that must 
be considered. Mention will not be made of the me- 
chanics of the line or whether a welded line is better 
than one completely fitted or not, for that is a question 
of cost, material on hand or available on the market and 
the policy of the company interested. 

For the design of this hypothetical gathering system, 
it is assumed that the relative location of plant and wells 
is as shown on Figure 5 and that the 2,500,000 cubic 
feet of gas with a temperature of 100 degrees F. and a 
gravity of .7 is to be expected from each of the 10 wells, 
and that the trap at each well may be held at 60 pounds 
pressure. A brief study of the problem brings out the 
fact that even though 60 pounds is the allowable pres- 
sure on the trap, the pressure will not be 60 pounds at 
the end of the gathering system. From past observa- 
tions, it has been noted that there is usually from 10 to 
15 pounds drop in pressure between the trap and the 
point of connecting to the system, due to regulators, 
meters and line restrictions at the trap itself. Consider- 
ing then that the pressure at the end of the system can 
be as high as 45 pounds, the next decision to be made is 
just what is the minimum pressure 
allowable at the plant. For the pur- 
pose of this problem, it is assumed 
that a pressure as low as 35 pounds 
at the plant will be satisfactory. 
Thus, with an initial pressure of 45 
pounds and a terminal pressure of 








3000 /4/4°42 


the line as shown, thus prorating 
the allowable pressure drop across 
the field. For the first figuring of 
these lines, only the pressures and 
pressure drops of the main line need 
to be considered. Using these pres- 
sures and starting at the plant, com- 
pute each size line needed and mark 
the exact inside diameter on the line. 
This figure shows the results of 
these computations. As it is imprac- 
tical to use any size line other than those designated as 
standard, the next step is to select the size line to be 
used and recompute the pressure drops for the sizes 
selected, Figure 8. 

This figure shows the results of these recomputations 
and it is found that the pressure drop through the sys- 
tem will be only 8 pounds instead of 10 as allowed. 
Once the main line is determined as to size and location, 
the size and location of the laterals is determined in the 
same manner. The next step is to make a study of the 
lay-out and see if it is possible to cut down the cost by 
changing the location or size of any of the lines. The 
line from well No. 7 figures just safe a four-inch, but 
if for any cause the pressure at the point it joins the 
main line should increase, then the pressure at the end 
of the line would be greater than 45 pounds and it 
would be better to use a six-inch line. 

The laterals from wells 8, 9 and 10 should next be 
considered. By moving the eight-inch nearer the plant, 
it would cut down the length of the 16-inch main and 
one six-inch line, but in turn would lengthen two six- 
inch lines and the 12-inch line. The cost of one foot of 
16-inch plus one foot of six-inch must be balanced 
against the cost of two feet of six-inch and one foot of 
12-inch. As the balance is in favor of the present loca- 
tion, a move to the other direction should be tried, the 





35 pounds, there is available 10 
pounds for drop across the field. 
Considering that the plant and 
wells are located such that the lines 
must be laid square with the field, 
the next step is to make a sketch as 
Figure 6 and show the equivalent 
length to lines and the quantity of 
gas each is to carry. Generally, two 
or three such lay-outs will kave to 
be made before one is found which 
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Gravity of Gas 7 Air+/ 

Temperature of Gas -/00°F 

Maximum Pressure at Trap Discharge - 45 *gua 

fach we// is estimated to produce Z500M cu.ft per 24 ars 





FIGURE 7 
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final result being, based on costs, that 
the eight-inch lateral should be moved 
to a point opposite the lateral from 
wells 12 and 6. It may be, however, 
that surface obstructions will prevent 
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such a move and that the location as ” sche a 
. 8 7 6 — ' 
shown will have to be used. 3 & oi @ 3} 
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COMPARATIVE LAYOUT 36 “a? a ta Sly { 
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to consider another type of lay-out 
for Another popular 
lay-out is known as the loop system 


comparison. 


and by observation it can be plainly 
seen that an outside loop will not be 
practical; however, an inside loop 
may work out to an advantage. Figure 
9 shows such a system only partially computed ; that is, 
the quantities and pressures through the lines are not 
balanced. By closing the end of the loop at the far end 
and balancing the quantities and pressure drops through 
the line, it is found possible to reduce the pressure drop 
on the system another pound and to have a plant pres- 
sure of approximately 38 pounds. 


LOOP SYSTEM 


An analysis of cost, however, shows that the loop 
system here illustrated will cost 2 per cent. more than 
the single line system and it will be necessary to balance 
the advantages and disadvantages of one against the 
other before deciding whether the additional cost is 
justified. A few words might be said on this system 
as to why the line from well No. 2 was taken to the 
same line as well No. 1, even though 200 feet farther 
than to the main line. Approximately 1000 feet is the 
maximum distance that a six-inch line will carry 2,500,- 
000 cubic feet of gas with the pressure drop assumed, 
and the last 800 feet of that line would have to be eight- 
inch anyhow and the saving of 200 feet of six-inch line 





Gravity of Gas-7 Air-/ 

Ternperature of Gas - /00°F 

Maximum Pressure at Trap Discharge - 45 *gau 

Each wel/ 1s estimated to produce 2.500 cubic feat per 24 hrs 


FIGURE 9 


by running a line direct to the main would be more 
than offset by having to increase the eight-inch to 10- 
inch line at that point. 


In this particular assumed problem the costs are 
against the loop system but in most cases where many 
more wells are connected to the system and in con- 
jested areas the loop will win out due to the shorter 
lines from the wells to the mains. 

Inasmuch as the original assumption in the design of 
this system was to maintain a pressure drop of 10 
pounds across the field and the system as laid out has 
only an eight-pound drop, it would be well to drop back 
and consider a system with smaller mains and see if the 
extra pressure drop would be prohibitive. It might be 
that by taking a 15-pound drop across the field a con- 
siderable saving could be made in the cost of the sys- 
tem, but this is one of the phases of the problem that 
the individual responsible for the design of the system 
must decide. 

The design of gas gathering or distributing systems 
with actual data given is not a very difficult task, but 

the design of a system for the aver- 
age gasoline plant which is usually 
built before the field comes in be- 
comes one of many guesses, and 
while in one case the system laid 
out may be alright, in another it 
may be entirely wrong. 


If the information contained in 
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FIGURE 8 


this paper helps anyone to realize 
that though there are many formu- 
lae which will, with the same data, 
give results well within reason, the 
most important factor in the design- 
ing and laying out of pipe lines is 
the judgment used by the designer 
in analyzing his problems, selecting 
his pressure drop and locating his 
lines, then it has been worth while. 








66 THE REFINER AND NATURAL GASOLINE MANUFACTURER 


APRIL, 1929 


Refiners Consider Better 
Marketing 


By GRADY TRIPLETT 


ARKETING and technical subjects held the 
M attention of members of the Western Pe- 
troleum Refiners Association at the annual 
meeting in St. Louis, March 12 and 13. The first day 
was given over to matters of interest to the whole 
association, while the second was devoted to a tech- 
nical program. 

All sessions were held at the Jefferson hotel. Tech- 
nical men made a tour of the refining plants of the 
refining area adjacent to St. Louis March 12. 

In his report as chairman of the marketing com- 
mittee, R. F. Irwin, president of the White Eagle Oil 
& Refining Company, Kansas City, laid stress on the 
budgeting of sales. He explained his idea of bud- 
geting as involving a study of marketing demand by 
months for a year and then holding plant output to 
a determined capacity to meet the indicated demand. 
He said that some executive of a company should 
have authority to make the budget on output, after 
knowing what normal demand indicated as probable 
sales for a period. 

The posting of prices on gasoline in tark car lots 
was suggested in the committee report. Mr. Irwin 
said this should be done and gave instances of its 
successful use at present. His report was presented 
at the meeting the first day. It was given further 
consideration and resulted in the passage of a reso- 
lution indorsing the Code of Marketing Practice, now 
before the Federal Trade Commission. One of the 
provisions of this code is the posting of tank car 
prices. 

The cooperative advertising program, being con- 
sidered by the association, was considered the first 
day. C. C. Parlin of the Curtis Publishing Com- 
pany, Philadelphia, appeared and gave a talk on the 
experience of other organizations in cooperative ad- 
vertising. He outlined the benefits to be derived 
from such an effort and pointed out some of the ob- 
stacles that can be expected in bringing it into re- 
ality. 

EXPORTS CONSIDERED 

Following Mr. Parlin, B. L. Majewski, vice presi- 
dent of the Shaffer Oil & Refining Company, Chi- 
cago, and cahirman of the committee on advertising, 
reported that little response had been met in the 
effort to get association members to fill question- 
naires, through which data are being collected on 
which the advertising campaign will be based. After 
discussion, the president was authorized to name ad- 
ditional regional committees, which will assemble the 
desired information on the amount of bright stock 
and neutrals being manufactured in the Mid-Conti- 


nent area. 
In an executive session, the association heard Gil- 


bert H. Montague of New York, vice president of the 
proposed Export Petroleum Association, to be 
formed under the Webb act. The following day 
brought further discussion on the advisability of 
Western Refiners Association participating in the 
movement. 

The meeting opened with the annual address of 
Roy B. Jones, president of the association. He re- 
viewed the growth of the association from one of 
fewer than 20 members in 1923 to the present or- 
ganization of 71 members. He gave credit to Howard 
Bennette, managing director of the association, for 
so conducting the affairs of the body that members 
may have accurate statistical information on con- 
ditions in the industry. 

“The business of members of this association has 
been changing and continue to change. Our affairs 
are permanently on a better basis,” he said. “That is 
because we have made changes in the light of sound 
economic laws, rather than agreements. Agreements 
are of doubtful value and can never be permanent. 
But when a refiner can study the statistics of his 
business, he can so shape its course that benefits will 
be permanent.” 

The report of the manufacturing committee was 
heard the morning of the first day. L. H. Crawford, 
the chairman and president of the Producers & Re- 
finers Corporation, Independence, Kansas, made a 
brief report and then called upon H. W. Camp, man- 
ager of refineries for the Empire Oil & Refining 
Company. Mr. Camp is the association’s representa- 
tive on the advisory committee of the Federal Speci- 
fications Board. He was on his way to Washington 
for the conference on the proposed change in gasoline 
specifications, asked by the government and made a 
report on the proposed specifications. 


JONES RE-ELECTED 


Resolutions of regret were passed in memory of 
R. L. Welch, former secretary of the American Pe- 
troleum Institute ; John McE. Ames, former president 
of the Kanotex Refining Company; G. L. Easterday, 
former president of the Crystal Oil Refining Corpo- 
ration; and W. G. Lackey, former treasurer of the 
Marland Refining Company. A tribute to these men 
was paid by Fayette B. Dow, Washington counsel of 
the association. Mr. Dow also gave his report for the 
past year and pointed out, some of the events to be 
expected in 1929. 

Roy B. Jones, president of the Panhandle Refining 
Company, Wichita Falls, Texas, was re-elected pres- 
ident of the association. 

Vice presidents elected are: L. R. Crawford, Pro- 

(Continued on page 110) 
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Valuations of West Texas and Mid- 
Continent Crude Petroleums 


By SIDNEY BORN* 


Assistant General Superintendent of Refineries, Transcontinental Oil Company 


it is necessary to take into consideration not only 

the analysis of the material, that is, the break-up or 
ultimate yield of products obtainable from each crude 
oil, but also the market prices obtainable for these 
products at the point at which the crude oil is to be re- 
fined, refining costs, transportation and gathering 
charges on the crude itself, and various other factors 
which we will attempt to bring out in this paper. 


|: determining the relative value of two crude oils, 


The yield of products obtainable from any crude oil 
is dependent not only on the nature of the crude itself, 
but is somewhat determined by market conditions, that 
is, whether it is more profitable to run the crude to 
lubricating stock, to fuel oil or to crack a portion of 
these products and convert them into gasoline is a ques- 
tion which must be decided by taking into consideration 
the market conditions, refining costs and similar fac- 
tors. In order to bring out these points more fully, we 
will, in the latter portion of this paper, give a number 
of realizations based on running these crude oils in va- 
tious ways, and in order to make these more applicable 
to the discussion at hand, we have based all of the real- 


*Before annual meeting of the Western Petroleum Refiners Asso- 
ciation, St. Louis, March 13, 1929. 


izations on today’s market prices, that is, on market 
prices as of about March 1. 

There are two major differences between Mid-Conti- 
nent crude and West Texas crude which affects not only 
the yield of products obtainable from each of these 
crudes, but the characteristics of the products obtainable 
differ materially from each other. 

We have used as a typical West Texas crude an 
average crude from the Yates pool in Pecos County, 
Texas. A detailed discussion of this crude was given by 
the writer under the title “Refining of Pecos County, 
Texas, Crude Oil” before the American Petroleum In- 
stitute in Chicago last December. Summarizing from 
this paper we give the analysis of the Pecos County 
crude shown in Table 1. 

Crude from the Hendrick pool in Winkler County 
is very similar to the Yates crude in its general prop- 
erties. For comparison with the West Texas crude we 
have selected as a typical Mid-Continent crude a crude 
having an A. P. I. gravity of 30 and representative of 
crude found in various parts of Tulsa, Creek and Ok- 
mulgee Counties. While we must necessarily limit our- 
selves to a crude of the same gravity as the West Texas 
crude in this discussion, one can make a similar com- 





TABLE 1 
Tests on Pecos County Crude 

GRO. ogni asad Saasn hae tee ban ¢eenlasenass 29.6° 

BD: S: Be WE oo ness Fee sk cevend ise None 

SE ck ci ceee se sete einacehetens 1.55 per cent. 

Peer Fe icc nccadenan sodeeace sh canes Zero °F. 

Viscosity Saybolt Universal at 100°F. ............ 61 

Simple Distillation 
Product Per cent Grav. IBP oe er ian Per cent MBP Flash Fire Pour Test Visc. Sulfur Color 
Naphtha 25.00 548 140 226 284 366 430 e ise, inale bad 602 eee ane 
Ns eS e+ ee BO. UD: bse vince: Nasco ae 
Gas Oil 11.30 348 ee Bae eck eee BR 23: 
Hy. Dist. 28.50 25.7 280 325 Below 5°F. 72 1.708% 4% 
Fuel Oil 26.70 14.9 See RS asa tens 467 2.950% .... 
Loss 2.70 
Running to 300 Viscosity Lubes 
Naphtha 25.00 548 140 226 284 366 430 =... 2 ceecetane coveceeee  seveee 
Burn. Oil 5.80 39.3... a 19D | ABRs ve shccwedd bean eee 
Gas Oil 28.10 29.7 TAS. BOB a dcdkicukd +) leet See PI 
300 Neut. 15.00 22.6 390 ©6460 Zero | Ee 3Y% 
Hy. Neut. 8.70 21.3 515 600 10” SO eG 5 Red 
Asphalt 15.00 cs SO 6 26 ka Rae eee 
Loss 3.40 
Running to 500 Viscosity Lubes 

Naphtha 25.00 548 140 226 284 366 430 Lee [Waele o's ty, ce peau oa 
ae Se aa ere 180 | TBD on candied Selene oe 
Gas Oil 29.50 29.0 y i Ra ©; Serres eee ie eine Bee ys oe 
900 Neut. 22.30 22.3 425 480 O° SOOO... .s8kk Red 
Asphalt 15.00 500 . 0. kt Ee hee eee 


Loss 3.40 
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parison with any other gravity Mid-Continent crude by 
using the proper realization based on the yield of the 
various products obtainable from the crude. > 

In making the comparison between these two differ- 
ent types of crude oil, we have considered running the 
Mid-Continent crude at some point in the Mid-Continent 
field, using a transportation and gathering charge of 20 
cents per barrel. It may not cost this much for some 
oil companies to transport their crude from the field 
to the refinery, and in other cases the cost may exceed 
this figure, but we believe that 20 cents per barrel repre- 
sents a good average figure for use in this connection. 

In computing realizations from the Pecos crude oil, 
we have considered the possibility of refining this crude 
at two different points. One in West Texas close to pro- 
ducing fields, in which realizations we have used 20 cents 
per barrel gathering and transportation charge, and re- 
fined oil prices based on prevailing market prices for 
these products in West Texas as of March 1. We have 
also considered the possibility of transporting this crude 
to the Gulf Coast and refining at that point, and in this 
set of realizations we have used a gathering and trans- 
portation charge of 57% cents per barrel, and the pre- 
vailing market prices for refined products as of March 
1 at the Gulf Coast. The-manufacturing cost includes 
all operating and maintenance charges and depreciation 
on investment, but no interest on capitalization or sales 
expense. 

The following figures have been used for manufactur- 
ing costs; skimming West Texas crude 10 cents per 
barrel; skimming and cracking, 25 cents per barrel; 
skimming and producing lubes, 17 cents per barrel; 
cracking and producing lubes, 30 cents per barrel. 
Realization Running Pecos Crude Oil at Gulf Coast 


Points March 1, 1929 
Skimming Pecos Crude 








Per cent 
SN 52 Gia die ae as on 65 24.00 $0.0850 $2.04 
Ee ck aiken ds son ws 6.00 0675 Al 
EES re 42.00 0167 .70 
NI age 25.00 03875 .97 
DE Aue i spududy ce etxssac OD 
Realization per 100 gallons ... $4.12 
Realization per barrel ....... 1.73 
EME OUR 5. cc cece ces $0.65 
Refg. and Deprec. .......... 10 
P. L. Gath. and Transp. ..... 575 1.325 
ha i's Weds ve wee end sy saa $0.405 


Skimming and Cracking 
Per cent 


I os Ge 42.00 $0.0850 $3.57 

als Se a 55 Ss wale ps 9.00 0675 61 

Ce hii wh a caea sks 44.00 0167 74 

os ee See a'5 5 a ess OO 

Realization per 100 gallons ... $4.92 

Realization per barrel ....... 2.07 

ES oS Se a $0.65 

Refg. and Deprec. .......... 25 

P. L. Gath. and Transp. ..... 575 1.475 


Se eT tee eee eee $0.595 








Cracking and Producing Lubes 








Per cent 
CGIAR Pe ree er Oe 31.50 $0.0850 $2.68 
PN SRS oe ks es Oia 9.00 0675 61 
Z. Pale and Red ... 2... 06.6% 16.00 .10 1.60 
cea, OE EEO AE 37.00 0167 62 
Me eh che sos 34 eee ees 6.50 
Realization per 100 gallons . $5.51 
Realization per barrel ....... » 
ce Gee errr $0.65 
Retg. and Deprec. .......... 30 
P. L. Gath. and Transp. ..... 575 1.525 
TNE ios ok dba bins ctaeeeo eee 

Skimming and Producing Lubes 

Per cent 
SRE ee ei Sr Br” 24.00 $0.0850 $2.04 
SEE a) ka duteus hoes eeu 6.00 0675 Al 
i SOc ee rs 25.00 03875 97 
(ee 3 eee 16.00 10 1.60 
PE so vcoetscanks ce deus 24.00 0167 40 
DME ic awe ae ek oe eas 5.00 
Realization per 100 gallons .. $5.42 
Realization per barrel ...... 2.28 
eer $0.65 
Refg. and Peprec. .......... 17 
P. L. Gath. and Transp. ..... 575 1.395 
Ds acho hes bene 6 Skees pee $0.885 


Realizations Running Pecos Crude Oil at West Texas 
Points—March 1, 1929 
Skimming Pecos Crude 


Per cent 
Re errant ie 24.00 $0.06125 $1.47 
eo rere Pert 6.00 04375 26 
EE Us huurckwe ase ieee ed 42.00 0083 35 
CME nud) an cd Rw ees wd 25.00 02875 12 
BN 4-3 cudk ys coer ke gee eee 6 3.00 
Realization per 100 gallons .. $2.80 
Realization per barrel ....... 1.18 
ee Bererrterer rrr $0.65 
Refg. and: Deprec. .......... 10 
P. L. Gath. and Transp. ..... .20 95 
3 8. fC Maree Dr yee $0.23 
Skimming and Cracking 
Per cent 

NG ui ae 42.00 $0.06125 $2.57 
MUNN. wes caezokuns 9.00 04375 3 
kOe rect ee 44.00  .0083 37 
NS eh inca's cke ca aeons a A 5.00 
Realization per 100 gallons ... $3.33 
Realization per barrel ....... 14 
Come ait G00b oo 6 oe cee ceil $0.65 
Refg. and Deprec. .......... 25 
P. L. Gath. and Transp. ..... .20 1.10 

$0.30 


Peet pee Darrel. 0 ces hes feiss ees Rae see 
(Continued on page 74) 
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Design Should Allow Maintenance 
Of Plant Efficiency 


By JOHN A. MILLIF 


construction, is a good plant unless so designed 
that this efficiency can be maintained. 

Starting with retorts, their construction should be 
such that the replacement of tubes is comparatively easy, 
and the cleaning of the internal and external parts is 
also provided for. 

In the writer’s opinion, every retort should be 
equipped with some form of soot-blower apparatus, 
where oil or coal is used for fuel, as a thin layer of soot 
on the tubes will make a very considerable advance in 
the fuel bill. This can be easily checked by maintaining 
a record of stack temperatures, under similar firing 
rates. 

Where a combination of oil and gas burner is used, 
provision should be made for quick change from one 
to the other. In short, every precaution should be made 
to protect the operator in maintaining a plant at its best. 

We find, at times, retorts which are otherwise well 
designed but with insufficient stack capacity, which 
causes bottling of flue gases and is severe on the furnace 
linings. On the other hand, some retorts, while having 
ample stack capacity, both in area and height, are not 
provided with proper dampers. This is very essential 
where gas is used as fuel. 

The efficiency of the retort should not be based alone 
one the initial test by the builder, but by yearly per- 
formance. This necessitates the serious consideration 
of other factors than heat transfer—for instance, the 
time and cost in replacing tubes, the cost of pumping 
through the tubes, and the efficiency under low and 
high loads. 


N: plant, no matter how efficient at the time of 


HEAT EXCHANGERS 
To obtain all the desired results, the design of a re- 


tort of high yearly efficiency must be thoroughly worked 
out from both theory and practice. 

The ideal retort, then, should be one that is capable 
of maintaining high heat transfer rates and is easily 
accessible for cleaning and repairs. 

It is natural when a new plant is being considered, 
that the design of heat exchangers should be the last 
word in efficiency. Some exchangers have reached as 
high as 60 B.T.U.’s per square foot, but to attain this 
the use of extremely small passage areas is necessary, 
and this results in several serious faults in regard 
to operation. First of these is the high pressures, which 
must be held to obtain the velocities necessary to a high 
transfer rate. This means higher installation cost, due 
to high pressures, and greater pumping cost, on the same 
account. 

The friction drop through some heat exchangers ob- 
served was extremely high, and this drawback was al- 
most always accompanied by both internal and external 
leakage. These conditions are almost immediately re- 
flected in the cost of operation, as no refiner checking 
his plant against daily laboratory test wants to see part 


of the crude going out with the residuum. What has 
been said about yearly efficiency in retorts also applies 
to heat exchangers, although the same efficiency under 
low and high loads can not be had in heat exchange 
apparatus to the same degree as in retorts. 

To balance heat exchange in a plant, vapor to crude, 
as well as residuum to crude exchangers should be in- 
stalled, as the change of ratio of crude to residuum will 
not then materially affect the crude temperature enter- 
ing retort. Vapor heat exchangers have been rather 
slow in coming forward in comparison with liquid ex- 
changers, but they deserve the serious attention of the 
designer and will prove their worth in new and old 
plants as well. In the design of heat exchangers, it is 
considered best from the operator’s viewpoint to sacri- 
fice a little on extreme heat exchanges, so that larger 
flow area may be employed with a consequent drop in 
pump pressures and a lower friction drop through the 
exchangers. By adding a little extra footage to the ex- 
changer, the ultimate exchange will be the same, al- 
though the rate per square foot will be less. 


SCRUBBING EQUIPMENT 
There has been considerable difference in opinion as 
to what is best in scrubbing or dephlegmating apparatus, 
but lately the bubble tower seems to be leading in pref- 
erence. However, no matter what type is chosen, it 
should be designed to take care of a varying gasoline 
content in crude, consistent with the throughput of the 
unit. A tower can not be forced beyond its capacity 
without loss of efficiency in scrubbing, as high velocities 
in the best apparatus, mean mechanical entrainment of 

the heavier liquids with the lighter ones. 


TOWER EFFICIENCY 

Efficiency in towers seems, so far, sacrificed to ob- 
taining the desired cuts, and is not taken seriously. 
Thermally, our present towers are on inefficient appa- 
ratus, as the greater part of the latent heat of the vapors 
is lost in them. (The average loss on a 5000-barrel plant, 
with 30 per cent. vapor cut, is about 3,000,000 B.T.U.’s 
per hour, where the refluxing is done with water). This 
loss may be lowered by increasing the area, reduction of 
velocity and refluxing at various points, by means of 
vapor and crude interchangers, and proper insulation. 

If the tower is designed for a low thermal loss, it 
may be run at a considerably greater rate than calcu- 
lated, with a subsequent increase in thermal loss, but 
very little loss in fractionating ability. Considering these 
facts, it is best to design the tower for low velocities 
which will allow forcing when necessary. 

The distance between the pans, from a hydro-dynamic 
standpoint, should be at least three times the maximum 
liquid level, in order to prevent flooding. The reflux 
down spouts must have ample capacity and be well dis- 
tributed to obtain even an intimate contact of vapor 

(Continued on page 72) 
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Pumping equipment used in connection with high pressure fractionating equipment. 
Right foreground, exchanger and preheater equipment working in connection with 


absorption plant 


EVERAL novel and interesting features are in- 

corporated in the design and operation of State 

Gasoline Company’s natural gasoline plant at 
Alamitos Heights, California. The plant is located in 
the heart of the Alamitos Heights field and processes 
gas from wells adjacent to the plant site. In line with 
the present trend toward extensive adoption of equip- 
ment designed for the preparation of highly stable gaso- 
line of high recovery, this company has recently com- 
pleted installation of a single column high pressure 
stabilizing unit. 

The original absorption plant 
equipment was of Newton design, 
and at present the plant is handling 
6,000,000 cubic feet of gas daily 
through a single Newton absorber. 
Preheaters and heat exchanger 
equipment is also of the original 
Newton type. Later the company re- 
designed the plant and installed an 
Ereco or Funk distillation unit, and 
followed later with an Ereco high 
pressure stabilizing or rectifying 
plant. 

Gas entering the plant is handled 
through four C. & G. Cooper Type 
80 compressors, and cooled and 
scrubbed before passing through the 
absorber at plant operating pressure 
of 30 pounds. Oil is circulated 
through the absorption plant equip- 


There Are Novel Operating Methods 
In the State Gasoline Plant 


By GEORGE REID 
Associate Editor 


ment by two centrifugal pumps op- 
erating on a single shaft and driven 
Water 
is circulated by similar pumping 


by a single electric motor. 


equipment, with but one motor driv- 
ing the two centrifugal pumps. The 
pumping equipment is standardized, 
all of it being Fairbanks-Morse. 
Steam driven duplex pumps are in- 
stalled for stand-by or relief pur- 
poses. An alarm whistle is provided 
which is blown instantly upon any 
reduction in pressure in the lean or 
fat oil circulating lines. By this 
means the operators are instantly in- 
formed in the event of trouble oc- 
curring with the oil circulation sys- 


tem. 

Fat oil leaving the absorber is 
handled through the _ preheater 
equipment in the usual manner. 


However, these pieces of equipment are provided with 
vent lines for the removal of gas or air which may tend 
to form on the upper sides of the shell and reduce their 
efficiency. In the event of pockets of gases or air form- 
ing in the exchangers, these are conducted through small 
lines into the small drum-like receptacle located near 
the base of the still. Any oil which may be carried over 
is accumulated in the bottom of the drum and returned 
to the oil circulating system under automatic level con- 
trol. Such vapors as gather in the drum are vented from 





Reboiler and bottom of fractionating column are shown. In background is the cow 
denser, exchanger and reflux accumulator 
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Lower half of still and absorber equtp- 

ment. The small drum at the left of the 

photo handles all gases vented from the 

horizontal exchanger and preheater equip- 
ment, as described 


the top through a small line and over 
into the distillation system. This sys- 
tem assures the constant operation of 
the horizontal type preheater and ex- 
changer devices at their best eff- 
ciency. This practice is finding gen- 
eral application in the gasoline 
industry, especially where preheater 
and exchanger equipment is at all 
elevated. 
REFLUXING 

After preheating, the enriched oil 
is fed into the distillation equipment 
and processed in the usual manner 
through the reboiler section and live 
steam agitation devices. Vapors pass 
upward through a series of bubble 
trays counter-current to down pour- 
ing reflux material. Reflux is con- 
densed through the use of a primary 
condenser at the top of the Fluor 
cooling tower. Gasoline vapors from 
the top of the still are conducted to 
the top of the tower and passed 
through Griscom-Russell cooling 
sections placed in a large box which 
lies above the cooling tower. All of 
the cooling water used over this 
tower is first discharged into the 
wooden box to overflow from the end 
into the distributing troughs pe- 
culiar to this type of tower. The 
Volume of water flowing through 
the wooden box is just sufficient to 
effect the condensation of the mate- 
tial desired for refluxing over the 
bubble trays in the still. If addi- 
tional water is required for oil cool- 
ing and gasoline condensing, it may 
be taken to the cooling tower at some 


A Gulf Publishing Company Publication 





71 


other point than the partial con- 
denser. 

Gasoline vapors and the condensed 
reflux pass from the cooling sections 
into a reflux accumulator mounted 
near the top of the cooling tower. 
The mixture of vapors and con- 
densate pass into the separator de- 
vice laterally and flow downward 
while the uncondensed vapors are 
liberated and are conducted out of 
the trap through an inside line 
which extends upward in the sepa- 
rator nearly to the top. At a point 
somewhat lower than the top of the 
vapor outlet pipe the accumulating 
reflux material overflows into a line 
and is conducted back into the stili 
at a point near the top where it be- 
gins its descent over the series of 
bubble trays. Any water condensed 
in the partial condenser equipment is 
removed from the bottom of the 
separating chamber and taken back 
into the codling tower. The height of 
the reflux accumulator or separator 
provides sufficient head for the in- 
jection of the reflux into the still 
and eliminates the usual pumping 
procedure. 

Gasoline vapors which are con- 
ducted from the separating devices 
just described are conducted to a 
series of condensing coils near the 
bottom of the cooling tower. After 
condensation they are taken to accu- 


Looking upward to top of water cooling 

tower where reflux separator ts installed 

in line just after partial condensation of 

still vapors. Reflux is returned to the 
still without pumping 


~- 





Interior of pump house at State Gasoline Company's Alamitos Heights Gasoline 
plant. Lean and fat oils are handled by two centrifugal pumps driven by one 
electric motor 
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mulator or rundown tankage. This 
formerly completed the cycle until 
the installation of the high pressure 
fractionators, but the gasoline pro- 
duced did not meet the characteris- 
tics of stability desired by the plant 
owners. Present production is high- 
ly stable and although it has a grav- 
ity of 84/85 A. P. I. and averages 
275-285 end point, a recovery of 90 
per cent. is secured without diffi- 
culty. 


STABILIZER COLUMN 


The stabilizer or high pressure 
fractionating equipment consists of 
a single bubble type column, a pre- 
heater section, interchanger, con- 
denser, pumping equipment for 
handling gasoline, reflux, and water, 
and the necessary control instru- 
ments regulating liquid levels pressure, and temperature. 

After injection into the side of the column the gaso- 
line flows downward to a reboiler section near the bot- 
tom. As the gasoline descends it acts as a wash to the 
vapors rising from the reboiler. This equipment is held 
at about 245°F. Vapors evolved due to this application 
of temperature are returned to the side of the column. 
The unvaporized portion of the gasoline is removed 
from the equipment from the reboiler, to pass through 
the exchanger where it warms the incoming gasoline 
going into the side of the tower above. It passes from 
the exchanger to finished gasoline storage. 


The vaporized portion of the gasoline which is not 
condensed as is rises upward in the tower and washed 
by the incoming gasoline, passes out of the top of the 
tower and down to the condenser section. At this point 
the condensable light gasoline is liquified, while the re- 
maining uncondensed vapor is separated from it in the 
accumulator, where the reflux is accumulated after con- 
densation. 

The flow of water through the condenser is so regu- 
lated that but sufficient cooling is provided to assure 
the desired amount of reflux material through the use 
of liquid level controller working on the reflux pot and 
controlling the pumping rate of water to the condenser. 
As the reflux accumulates it is removed by a rate con- 
trolled pump and discharged back over the top of the 
fractionating column to act as a wash against the vapors 
rising through the uppermost plates in this tower. As 
an average figure the company refluxes about eight 
times the amount of gasoline over the tower as is repre- 
sented by the dry gas leaving the plant figured in gal- 
lons. 

The final residue gas is vented from the unit at the 
reflux pot where the light material for spraying over the 
column is accumulated. A small vent line at the top of 
this accumulator conducts the small amount of uncon- 
densed vapors away into the plant residue lines. The 
finished gasoline or plant make is derived from the out- 
let of the reboiler section at the bottom of the frac- 
tionating column. Gasoline recovery averages about two 
gallons per thousand or a total daily production of about 
12,000 gallons of stable gasoline from the average of 
six million cubic feet treated. 
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This condenser box installed om top of the cooling tower contains the partial con- 
denser where the reflux for the still is condensed 


Design Should Allow Maintenance of 
Plant Efficiency 


(Continued from page 69) 
and liquid. Where crude of high M&BS content is being 
run, a primary vaporizer, which will take a vapor cut of 
water and light gasoline from the heat exchangers, is 
necessary. If the water content of the crude is salty, 
and a primary vaporizer is not used, tubes will burn 
out frequently, from incrustations of salt forming on the 
walls. Where the primary vaporizer is used, however, 
tube troubles hardly ever occur, and the extra installa- 
tion pays for itself, very quickly. 
VAPORIZER 

Like the dephlegating apparatus, the vaporizers have 
not received the consideration due them, neither in re- 
spect to the thermal losses, nor the mechanical design. 
The function of the vaporizer, as has been heretofore 
stated, is to flash the light petroleum vapor and water 
from the crude, also to remove the salts, if there are 
any. The action, itself, is very simple, and no doubt, for 
that reason, little consideration has been given to the 
design. 

From the thermal point of view, proper insulation is 
the prime factor, and where there is scrubbing above 
the flash chamber, the interchange of latent heat of 
vaporization has also an important place, in the eff- 
ciency. This last point is the one most generally neg- 
lected, in some cases, in trying to prevent water from 
dropping back with the resultant blow-over. High, or 
rather, medium velocities, are not a detriment in this 
apparatus, provided sufficient care is taken to prevent 
entrainment of residuum with the vapors. 

The vaporizer should be equipped with bottom steam, 
superheated somewhat above the temperature of the oil 
itself. The use of steam in the vaporizer has consider- 
able influence on the flash point of the residuum. 

There are several standard makes of condensers on 
the market and the old tank and coil type is rapidly 
disappearing. The condenser should be over-capacity 
and the water connections by-passed, so that cleaning 
can be accomplished without shutting down the unit. 
The bottom and side streams can be cooled in most 
cases by the incoming crude and the cleaning of these 
coolers is seldom necessary. 
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Zeolite Treating Plants and 
Their Operation 


By W. G. WATKINS 
In Skelly News 


various sources for the purpose of explaining to 

our operators and interested parties the chemical 
operation of this method of water treating, and what is 
more important, the operation and proper care of the 
installation. Water softening by base exchange silicates, 
commonly termed Zeolites, consists in passing water 
through a bed of Zeolitic material which removes the 
calcium and magnesium salts from the water and re- 
places them with sodium or potassium salts. In most 
installations sodium chloride is used as the reactivating 
agent and the Zeolite material will continue to complete- 
ly, or almost completely, soften the hard water until the 
sodium is exhausted. 

Chemistry of Zeolite Water Softening: There is a 
large number of natural base exchange silicates (Zeo- 
lites), and several products are manufactured which also 
possess this base exchange property. The chemical 
formulas of the commercial materials vary, but most of 
them are hydrous silicates of sodium and aluminum; the 
sodium being the base which is replaced by other bases, 
taken from the water being treated, forming new com- 
binations. (This process is also referred to as permuta- 
tion.) The reversal of the above procedure, which is 
accomplished by regeneration with a sodium chloride 
solution, replenishes the exhausted sodium base and the 
Zeolite bed is again ready for processing the hard water. 
Some of the generally accepted reactions in this process 
of water softening are given below: 


[ie article is written from data compiled from 


Na: Zeolite + CaCOs == Na:COs + Ca Zeolite 
Naz 5 _ Ca(HCOs): = NaHCO: aaa ta uy" 
Na “ + CaSO. == Na2SO« +Ca “ 
Na “ + Mg(HCOs):=NaHCO:; +Mg “ 
Na: "4 — MgSO. = Na:SO. a Mg * 


The reactions by which the exhausted sodium base 
in the Zeolite bed is regulated are given below: 


CA Zeolite + 2NaCl . = Na:Zeolite + CaCl: 
Mg “ -+2NaCl =Na “ -+ MgCl: 

A number of theories have been offered to account for. 
the process of water: softening by base exchange sili- 
cates. It is generally accepted that the phenomenon is 
chiefly one of surface action, hence the greater the 
surface of exposed Zeolite the more efficient the soft- 
ening operation. It is well known that the smaller 
the size of the particles the greater their surface, and 
this is the principal characteristic of Natural Zeolite, 
or non-porous Zeolite. The grain size of the synthetic 
Zeolite, or porous Zeolite (manufactured), is much 
larger than that of the non-porous Zeolite and, therefore, 
the necessary surface in the synthetic product is obtained 
gcecloping capillary openings or pores in the ma- 
erial. : ) 

The porosity of different Zeolites is determined by 
Weighing the Zeolite in the wet and dry states. Porous 


Zeolite will absorb three or four times as much water 
as the non-porous varieties. However, a good grade of 
non-porous silicate with fine grains will compare favor- 
ably in this respect with the porous varieties. The other 
factors to be considered in the actual operation of a 
commercial installation are that the non-porous Zeo- 
lites are stronger mechanically than the porous varieties, 
and are not affected by slight amounts of suspended 
matters which are generally present in the raw water 
(especially since many installations are not preceded 
with a filter or settling basin). Also the non-porous 
varieties are regenerated more rapidly and are cleaned 
better during the back-washing period than the porous 
variety. Porous Zoelites generally function well with 
clear water, and under some conditions have a higher 
water softening capacity for a_certain period than the 
non-porous Zeolites. However, as previously stated, 
this activity may be greatly reduced due to closing of 
the pores by suspended matter; however, in the non- 
porous variety, trouble is experienced if the grains are 
sufficiently fine to carry through the underdraining beds 
in the softener. 

Regeneration and Salt Requirements: The quantities 
of salt, and the length of the treating periods, are gov- 
erned by the hardness of the water being treated, and 
the volume passing. Since this item (salt) is the princi- 
pal expense in operating the system, it should give us 
the same concern as it has the Zeolite manufacturers, 
who have striven hard to reduce the salt consumption. 
Salt requirements for the different varieties vary from 
0.4 to 1 Ib. per grain of hardness per 1000 gals. of 
water processed. The completeness of the washing of 
excess salt from the bed after the reconditioning process 
has been completed, is also vitally important. Sufficient 
water should be used to completely remove the excess 
salt, but should not be carried beyond this amount be- 
cause of waste of water, as well as the consumption of 
some of the softening properties of the freshly charged 
Zeolite bed. The time required for refreshing the stand- 
ard makes of apparatus varies from five to 15 minutes, 
and it is best to determine the amount of water neces- 
sary and then pass a metered amount through for each 
flushing. The curve given below shows that at the end 
of 10 minutes the water leaving the softener contains 
approximately 2.5 gr. per gallon of NaCl. equivalent to 
about 42 parts per million. However, this data is in- 
fluenced somewhat by the amount of NaCl present in the 
raw water used in flushing and this factor sometimes 
limits the flushing action regardless of time spent in 
flushing. In commercial practice most softeners back- 
wash four to six minutes, as the amount of salt left in 
the bed at the end of the flushing period is not ob- 
jectionable. 

Softening Efficiency: The so-called zero hardness, 
which some advertise, is impossible to attain as the 


ancient estate SNPs BAS Aa at a a aE SII 


' 
| 
. 
1 














74 THE REFINER AND NATURAL GASOLINE MANUFACTURER 





Zeolite will not remove all the calcium and magne- 
sium salts; however, the small amounts of these salts 
passing through the commercial softener are not objec- 
tionable. The efficiency of these type softeners is in- 
fluenced strongly by the condition of the beds. Most 
softeners are designed to prevent excessive rates of 
back-washing, but oft-times the operators will back- 
wash at excessive rates, which disturb the underdraining 
system and drives the gravel up into the Zeolite, as well 
as allowing the Zeolite to work down into the gravel bed 


Cracking and Producing Lubes 





Per cent 
SN WRG Ae 6b 4k o's os 31.50 $0.06125 . $1.93 
ES aaa 5 eos Gee hoes 9.00 04375 39 
me wee mee med ............ 16.00 10 1.60 
ED Sey Gob oe ani cece ss OO .0083 31 
Cink ewe wks be ows cae 6.50 
Realization per 100 gallons ... $4.23 
Realization per barrel . ...... 1.78 
Pere $0.65 
Refg. and Deprec. .......... 30 
P. L. Gath. and Transp. ..... .20 1.15 
CE” SESE LIEL OS ES TESTE LES $0.63 

Skimming and Producing Lubes 

Per cent 
UE hen a ta bed oo hs 24.00 $0.06125 $1.47 
ES ee oa dwa pas aws at 6.00 04375 .26 
lath ead 4s «bade 3 25.00 02875 72 
momume gma Med ............ 16.00 10 1.60 
I G8 vp w 5k 0a wien se 24.00 .0083 .20 
Das gus ccc vscosssks> OO 
Realization per 100 gallons ... $4.25 
Realization per barrel ........ 1.79 
ES Pre $0.65 
Refg. and Deprec. .......... 17 
P. L. Gath. and Transp. ..... .20 1.02 
Se en $0.77 
Realizations Running 30 Gravity Mid-Continent Crude 

Skimming 

Per cent 
Sn asd aie s's ets 6 0’ 22.00 $0.06875 $1.51 
EE 6 dsb-S ae k oso b.0% 12.00 05500 .66 
RS eri are See 25.00 03250 81 
Wicd elncddess ts ss wONOO 01250 49 
AE oe ee ee 2.00 
Realization per 100 gallons ... $3.47 
Realization per barrel ....... 1.46 
PEE ree $0.96 
Refg. and Deprec. .......... 10 
P. L. Gath. and Transp. ..... .20 1.26 
Profit per barrel ............ 0c eee e cece ee eeeee $0.20 


Valuation of West Texas and Mid-Continent Crude Petroleums 
(Continued from page 68) 











from where it passes out and is lost. No fixed rules can 
be given on back-washing time and rate as it varies with 
different Zeolites, since the depth of the Zeolite bed and 
its nature, as well as the interior piping arrangement, 
etc., all are governing factors. 

When using soft water in equipment formerly oper- 
ated on hard water, care must be taken to adequately 
remove the loosened scale as it falls off very rapidly 
until it is practically all removed, after which blow- 
down and clean-out periods can be less frequent. 





Skimming and Cracking 


Per cent 

ES ESE ROE Te 42.00 $0.06875 $2.89 
Ee ete amie pane 16.00 05500 88 
i, ne Baie te 37.00 01250 46 
dada dudeuscch onus 5.00 

Realization per 100 gallons ... $4.23 
Realization per barrel ....... 1.7 
Cees Ger Gee os oo isk ecu. $0.96 

Refg. and Deprec. ......... a 

P. L. Gath. and Transp. ..... .20 1.41 
TEE, erik. s ic ad caw ean ckwn'e laces $0.37 


In comparing the above crude oils, we find the most 
noticeable points of difference are: first, the larger kero- 
sene yield of the Mid-Continent crude. Only a small 
percentage of kerosene is obtainable from West Texas 
crude. 

The next point to which we would call attention is 
the fact that while the yields of gasoline from 30 
gravity Mid-Continent and 30 gravity West Texas crude 
are practically identical, gasoline from the West Texas 
crude has a considerably higher content of aromatic and 
naphthenic compounds, which gives it a decidedly high- 
er anti-knock value. Engine tests on straight run gaso- 
line from West Texas crude indicate that this material 
has a benzol equivalent of 44 per cent. 

The third point to which we would call attention is 
that the West Texas crude has a high content of natural 
low cold test lubricants which can be processed without 
cold settling or pressing. 

In making the above comparisons, we have not con- 
sidered any of the higher gravity light green or red 
crudes which are found to some extent in the Mid- 
Continent field, and whose high lubricating oil and wax 
content enables the refiner who is strategically situated 
to obtain these crudes to obtain a better realization 
from them. Our experience with the 30 gravity black 
Mid-Continent crude indicates that under present condi- 
tions it does not pay to process these to obtain the 
comparatively small wax and lubricating oil content. 

Neither the Mid-Continent field nor the West Texas 
field is advantageously situated with respect to the 
world’s domestic and foreign markets for refined prod- 
ucts, but in our opinion the West Texas field has an 
advantage over the Mid-Continent field because it 15 
closer to the Gulf ports, which offer a decided ad- 
vantage in transportation rates both to the East coast 
and to foreign markets. 
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General view of Canfield Oil Company's complete refinery at Cleveland, Ohio 


Cleanliness Has Its Place ingCanfield 
Plant at Cleveland 


By GEORGE REED 
Associate Editor 


ANFIELD OIL COMPANY has been operating 
its complete refinery on its present site at Cleve- 
land, Ohio, for 21 years. During this time the 

plant has been enlarged from time to time, and the 
original plant site has been largely expanded through 
purchases of adjoining lots, and through constant filling 
in of some low spots. This organization, like several 
others engaged in the manufacture of lubricating oils, 
recognizes the fact that manufacturing technique and 
process methods in this field are in a transitory stage, 
and it chooses to wait until the period of transition is 
past and newly developed processes and methods are 
completely and satisfactorily proven as to their value 
and economy before it begins a contemplated expansion 
of its manufacturing facilities. 


In the meantime the company, or at least the manu- 
facturing department, occupies its spare time improv- 
ing present equipment, beautifying its plant yards; ex- 
pending much time and effort on safety and fire preven- 
tion and in maintaining its excellent record of extreme 
low labor turnover. The 21-year-old plant, with much 
of its original equipment, brightly painted and in excel- 
lent repair also boasts of constant association with by 
far the larger proportion of the men engaged in actual 
plant operation. All of these men, the “youngest” of 
whom is 12 years on his job, were trained by the com- 
pany for their particular work, and then in turn trained 
to handle other positions on the plant, with the very 
satisfactory result that the organization is never tem- 
porarily crippled by the absence of one or more men 
through illness, etc. Company policy seeks to insure 


the presence of many men who can expertly perform 
many kinds of refinery work. 

The Canfield Oil Company operates one refinery at 
Coroapolis, Pennsylvania and a grease and lubricating 
oil compounding plant at Cleveland, in addition to the 
complete refinery, also at Cleveland. 

Crude oil for the refinery is delivered at Cleveland 
by pipe line from the Mid-Continent producing terri- 
tories. Upon receipt at the plant it is handled through 
a battery of three shell stills, which are original equip- 
ment and have been in service 21 years. This oil is 
preheated through exchangers built by the men at the 
plant through the utilization of exhaust steam from 
some of the pumps used in plant operation. At the stills 
it is reduced to fuel oil, taking over head the usual two 
cuts of gasoline, one of kerosene, a gas oil cut, and a cut 
of wax distillate. The wax distillate is then reduced in 
another battery of stills, pressed, and prepared as 
neutrals. The wax is barreled for shipment in the cus- 
tomary manner and equipment. 


CLEAN WAX PLANT 


A wax plant at the Canfield refinery is not the un- 
sightly, greasy and unkempt department that at one time 
was characteristic of the particular phase of refinery 
work in question. Instead, it is bright and clean and 
despite its 13 years of constant service, is kept spot- 
lessly clean. Each day it is washed completely. Each 
week all of the windows are washed. A grease spot on 
the floor is not tolerated by the operative in charge of 
the department. The Carbondale presses, the Dean and 
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Goulds triplex pumps, and in fact all metal parts of the 
wax and refrigeration plant, where possible, are painted 
with aluminum paint and the coating is renewed as 
often as required. All of the storage tanks required for 
operation of the wax plant are located under ground, 
or in a cellar under the floor of the building. This 
practice not only promotes cleanliness but assists ma- 
terially in overcoming the difficulty concurrent to keep- 
ing the stocks warm in the cooler months. 


There are several interesting features worthy of note 
about this plant. For example there are 209 tanks of 
various sizes, large and small, located on the plant yard 
and an oil stain on the side of any tank is certainly an 
exception and a condition that does not long exist. 
These tanks are gauged by the man in charge of each 
individual department, each morning, and not by a 
single gauger—an impossible task when yield reports 
must be finished by noon—and it is a matter of pride 
with each employee that his department be the cleanest 
on the yard. Thus an oil spot is quickly noticed in the 
clean-surroundings, and it is as quickly done away with. 


Another interesting item is the use of jacketed lines 
where oils must be transfered through overhead pipes. 
However, practically all of the heavy oil lines are jack- 
eted with larger pipe (the 
work of the plant welder) 
and exhaust steam of a large 
number of the transfer pumps 
is passed into the outside 
jacket, keeping the flowing oil 
warm in the cooler weather 
and therefore easier to handle. 

Incidentally this company be- 
gan several years ago to 
standardize on one type of 
duplex steam pump for use 
in plant operation, as it was 
recognized that not only could 


All bridges and walkways are 

made of old steel tank plates, cut 

by the welder, with guard rails of 

scrap pipe, replacing bridges for- 
merly used 
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Wax plant located in one corner 
of the plant yard and portion of 
heavy oil run down storage 


a lesser stock of pump parts 
be kept in the warehouse, Lut 
these parts would be more 
quickly available. 

When the plant was first 
constructed practically all of 
its bridges or walkways to 
tanks from receiving houses, 
were built of wood. It has 
been the work of the welder 
during the past few years to 
appropriate all of the old tank 
steel, boiler plate, flat iron, 
and to cut and weld these 
pieces together—or in other 

words, to fabricate new bridges and walkways of metal 
and thus contribute his labor to the movement of safety 
for his fellow workmen. All of the bridges now are 
built of metal throughout—both platform or walkway 
and supports, as well as hand guard rails. These guard 
rails were made of used pipe found about the plant yard. 
The storage tank section of the plant yard is so gen- 
erously equipped with runways that the gauger does not 
have any tanks to climb. 


The redistillation department consists of six shell 
stills equipped with baffle type towers, which are ade- 
quate for the type of work at hand. The filter house, 
consisting of eight percolating type filters, is another de- 
partment not always spotless at the average refinery, 
but here it is subjected to the same rigorous daily 
cleaning as is the wax plant. The nearby compounding 
plant with its hot kettles is another surprisingly clean 
department and has nothing but the smell of animal oils 
in its disfavor. Near this is located the packaging, bar- 
reling, and the package repairing plants—all with the 
same appearance of newness due to the generous applica- 


tion of paint and the constant care of the man on shift. 
Superintendent Milliff states that it is not a difficult 
matter to secure such cooperation from the men on the 
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A section of the plant yard show- 
ing reducing and _ redistillation 
equipment 


job. He believes that his 
men should have care taken 
of them first, and that they, 
in turn, will take care of their 
plant. Perhaps this explains 
the location of gas hot plates 
at permissable spots about the 
plant yard where employees 
on shift may brew a hot cup 
of coffee when wintry weath- 
er demands an_ occasional 
stimulant. Space does not 
permit the discussion of a 
number of other interesting 
items about the plant installed 
for the safety and convenience of the plant operators, 
as well as for the safety of plant equipment. 


NEW POWER PLANT 


Some time ago the company purchased a site across 
the street from the refinery proper on which was former- 
ly located an old ice plant. Many of the rooms in the 
old brick buildings however, have been conveniently 
converted into such things as garages for employees 
cars, machine shops, warehouse, and pipe storage rooms. 


Part of the old ice plant was dismantled to make way 
for the installation of the company’s modern power 
plant. The new power plant was erected in this isolated 
spot for safety purposes, as it was correctly reasoned 
that since steam is the first essential to the refinery oper- 
ations and lastly essential in the case of fire on the plant 
yard; and with the boiler house located entirely out of 
the zone of danger in the latter event, then steam would 
always be at hand even in the event of a fire of major 
proportions. In the accompanying general view of the 
refinery the new power plant is identified by the large 
cylindrical coal bin with the conical roof located at the 
side of the boiler house. 
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The power plant consists of two Connelly water tube 
boilers with a rated capacity of 400 horsepower each. 
During the summer but one boiler is required for plant 
operation at full capacity. Both are used during winter. 
The boilers are fired with slack coal, the furnaces being 
fed by Westinghouse automatic stokers. Water is sup- 
plied the boilers by either a-Worthington 10 x 6 x 10- 
inch steam pump or a Delavel centrifugal pump driven 
by steam turbine. 

Each hopper of coal that gravitates from the coal 
storage bin outside of the power house is weighed by 
Howe scales and the weight recorded. Instruments with 
which the Westinghouse stokers are equipped also indi- 
cate for the guidance of the fireman the coal used per 
hour by the furnaces, measuring in thousands of pounds. 
Water is also measured to the boilers by means of a 
Republic flow meter and Bailey fluid meter, recording 
the water used on charts. Bailey boiler meters are also 
provided for steam flow, air and draft. 


CONTROL DEVICES 

A Hagon combustion controller is installed which reg- 
ulates combustion by controlling the volume of air going 
into the furnace. Steam gauges and steam temperature 
recorders are Foxboro, and 
also a Bailey draft indicator. 
A Prat-Daniel stream line 
stack automatic air controller 
is also provided. Water is pre- 
heated in a Cochrane preheat- 
er. With these various types 
of automatic regulation and 
control devices the matter of 
operating the power plant be- 
comes one of simple super- 

vision. 
The automatic car unload- 
er installed in connection 


tr 


Canfield Oil Company's new 
wholesale distributing station at 
the refinery. The plant was erected 
by refinery operators following 
their own design 
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with this power plant is of interest, for the entire opera- 
tion of storing coal is performed by the simple throwing 
of a switch. The coal car is spotted over an under- 
ground coal bin and the lower doors opened so the coal 
can flow into the hopper below. This lower hopper is 
closed and opens only upon the throwing of a trip by 
the descending coal elevator tub. When the current is 
turned on the “tub” descends along the side of the high 
cylindrical coal bin, runs a short distance on a track until 
it is in position under the hopper, where its weight 
throws a trip and permits about 1600 pounds of coal 
to flow into the tub. This weight closes the hopper doors 
and stops the flow. 


The power then hauls the tub full of coal to the top 
of the coal bin where a second trip turns the tub over 
and spills the 1600 pounds of coal into the bin. When 
it is thus emptied the procedure is repeated automatical- 
ly until the car is unloaded. It is almost uncanny to 
watch the large tub load and unload itself until the car 
is empty, without any supervision or attention what- 
ever. 


The large cylindrical storage bin is in reality two 
bins—holding about 30 tons each. The uppermost bin 
overflows into the lower bin. When the top coal bin 
becomes empty the switch is thrown again and the 
automatic car unloader tub descends to a small shoot at 
the bottom of the lower coal bin, throws a trip, opens a 
door, and comes back with 1600 pounds of coal, and 
so on until the lower bin is empty or another car of 
coal is spotted for unloading. 


The company has recently completed the erection 
of a new distributing station on the plant yard of the 
type shown in the accompanying illustrations, which 
was constructed by the men at the plant. In addition 


to the fact that the new distributing station is well built 
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and designed, the plant personnel takes great pride in 
the appearance of this department and keeps it also 
spotless. The station consists of four elevated tanks for 
fuel oil, 250 barrels size, which is marketed by tank 
truck in Cleveland, and another elevated platform on 
which 12 small tanks are mounted, and eight smaller, 
or measuring tanks, for handling light products. Gauges 


on the measuring tanks read in gallons direct. 

Of principal interest to refiners, perhaps, is the fact 
that this job, which in addition, includes the building of 
two small office buildings, and a fire proof concrete 
pump house, was entirely built by only refinery labor, 
and this includes landscaping the site and the planting 
and care of grass along the side of the roadway and 
large beds of various colored flowers. Also, other than 
the concrete, all of the material used in the construction 
of the two stations was more of less appropriated from 
the refinery scrap heap. Safety stairs, ladders, guard 
rails, etc. all came from the pipe yard and old steel 
tanks. When the old ice plant was taken over there 
came with it some 18,000 feet of 11-inch pipe and this 
piping laid side by side over the steel beams made an 
excellent base for pouring on the concrete upper floors 
which in turn support the numerous small tanks. 

The design permits loading of gasoline or kerosene 
from three sides of the platform, so there is always 
room for one more truck. Beneath the tanks the con- 
crete walls form rainproof storage places for miscel- 
laneous equipment. This area is not closed, since it was 
desired to have it adequately ventilated by winds to 
guard against the accumulation of vapors. All of the 
lines are kept brightly painted in their identifying colors 
of red, blue, pink, and so forth to avoid mixture of 
products. A driveway through this department leads to 
the refinery back of it, and its cleanliness and symmetry 
of design lends a striking appearance to the works, to 


the visitor. 





Fuel oil loading station, nicely decorated with flower gardens, part of the refinery’s 
wholesale station as described 
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towards Higher Temperatures and 
Pressures, not only permits faster 
and more economical production, 


but is constantly opening up new 
possibilities for the process indus- 
tries, many of them through the . 
use of SMITHWelded Vessels. 
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Old Man Careless Still Lies 
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Molding 


Careless. The tale was printed in the June, 1928, 

REFINER AND NaturRAL GASOLINE MANUFAC- 
TURER, under the title, “Old Man Carelessness Lies 
Molding in the Ground.” 

Briefly the sequel is that the crew of the Cushing 
plant of the Empire Oil & Refining Company has 
permanent ownership of the loving cup, emblematic of 
leading other plants of the company in safety for three 
periods. 

It all started even before 1928. The safety work of 
the company revolves around the cup. Each plant com- 
petes in periods of six months each. The Cushing crew 
won the cup for the first half of 1927. Then the crew 
had to bid farewell to the cup January 1, 1928, for the 
Ponca City refinery crew came along with a better 
record. 

The cup was not given up pleasantly. There was a 
meeting and out of it came the decision to bury Old Man 
Careless so far under the sod that he would not again 
cause the loving cup to spend time away from the Cush- 
ing plant. It was a fitting mock ceremony, with a Cush- 
ing preacher presiding. 

As for the effect, the end of June, 1928 saw the loving 
cup travel across that part of Oklahoma between Ponca 
City and Cushing to take up its abode where it had been 


[cor is a sequel to the tale concerning Old Man 





CUSHINC PLANT KNOCKS “OLD MAN 
CARELESS” FOR A COAL IN 1928 


the first part of 1927. For the last half of 1928, the 
Cushing crew again took first place in the Empire safety 
contest. This second 1928 high place, with the first place 
of 1927, gave the Cushing crew three legs of the com- 
petition and permanent ownership. 

So early in 1929 there was another ceremony at the 
Cushing refinery. This time all was joy. Old Man 
Careless still lies molding in the. ground. What hap- 
pened January 18, 1929, has been well told by E. B. 
Kershner of the Safety Department in “The Empire,” 
publication of the Empire organization: 

“On January 18th employes of the Empire refinery 
at Cushing, Oklahoma, received as a permanent trophy 
what is known as ‘The Refining Division Safety Cup.’ 
The meeting was held under the auspices of the local 
branch of the Doherty Men’s Fraternity and the pre- 
sentation was made by L. D. Mann as representative of 
the management. Mr. Mann in his talk remarked upon 
the influence which the safety drive has had, not only in 
the reduction of accidents, but in effecting other econo- 
mies as well. He pointed out that during the past two 
years Cushing has reduced complaints and spills, that its 
its employes have worked out a number of labor saving 
devices and that the general appearance of the plant has 
been so vastly improved as to receive favorable com- 
ment from the management. 

“Superintendent O. E. Mann in accept- 
ing the cup for the plant explained in de- 
tail the various plans which have been 
adopted in promoting safety at Cushing. 
He also took occasion to publicly mention 
outstanding safety work done by various 
members of his organization and to point 
out that every man on the payroll had 
done his part in one way or another. 

“E. B. Kershner of the Tulsa office 
spoke briefly, quoting some results of the 
safety movement and calling attention to 
the part a safe plant plays in making its 
community a safe place in which to live. 

“The cup, which was first offered for 
competition early in 1927, has been com- 
peted for in six-month periods, the plant 
with the lowest accident rate in one-half 
year holding the trophy for the following 
six months. The rules also provided that 
it would be permanently awarded to the 
plant having the best record for three pe 
riods. Cushing, winner the first half ol 
1927, lost the cup to Ponca City the sec- 
ond half by the narrow margin of one ac- 
cident, but again ‘regained possession 0! 
it in 1928 and by setting up a record of 1? 
months without even a minor accident, 
succeeded in obtaining permanent p0> 
session. 








“That the cup has been an incentive is 
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shown by the fact that the four Empire refineries in 
1928 reduced total accidents 57 per cent. over 1926, 
reduced lost time cases from 125 in 1926 to 42 in 
1928, or a reduction of 66 per cent., and reduced the 
severity of accidents 96 per cent. 

“The year 1928 for the refining division was remark- 
able not only on account of the record set up by Cush- 
ing, but for the first time in the history of the organiza- 
tion there were no really serious cases reported and not 
a single plant was penalized for fatalities, total perm- 
anent or even partial permanent accidents. 


“At Cushing a safety committee of foremen and other 
employes meet each week to discuss hazards and to pass 
on safety suggestions submitted by various men. For 
the last six months of 1928 this committee acted favor- 
ably on 283 suggestions, all of which have been put in 
operation, with the exception of 10 which will be 
handled at the February 1 shutdown for cleaning. 

“All Empire plants use the Cushing plan in one form 
or another, with the Tulsa office acting as a clearing- 
house to pass worthwhile safety ideas from one plant 
to another.” 


The Safety Engineer--His Duties and 
His Opportunities 


By C. W. PRICE 


Director, Training Course for Safety Engineers, New York University 


Copyright, 1928, by The American Trade Press. All re-publication 
rights reserved. 


be one man appointed to look after the details of 

accident prevention and to make himself responsible 
for the general supervision of the campaign. Ina small 
plant this man may be a time keeper or the assistant 
superintendent, who will give part time to safety. In 
a large plant it requires the full time of a competent 
man to supervise successfully the work of accident pre- 
vention. 


ie every industrial plant, large or small, there should 


Four qualifications are indispensible to the suc- 
cessful safety engineer: he must be wholeheartedly 
interested in protecting human life, otherwise fore- 
men and workmen will never take him seriously ; he 
must possess leadership and organizing ability; he 
must be able to familiarize himself with the experi- 
ence of other companies in which successful accident 
prevention work has been done and know how to 
apply their methods to his own plant; he must have 
backbone and persistence. 


In some companies the manager has made the mis- 
take of selecting for the position of safety engineer 
aman who was simply kindhearted and well-mean- 
ing, but who had no ability as a leader. Such a man 
Seldom gets results. 


Following are some of the more important duties 
of a safety engineer: 


1. He should familiarize himself with all hazard- 
ous conditions and practices. He should not 
only make regular inspections of the plant but 
Should continuously watch for unexpected 
things which may cause accidents. 


2. He should make a careful study of the accident 
experience of the plant during the previous 
year. He should keep accurate records of all 
accidents and should prepare a monthly an- 
elysis by causes—and by departments—for the 


use of executives and foremen, and for posting 
on bulletin boards. 

3. The most important duty of the safety engineer, 
however, is to work in close cooperation with 
the foremen, helping them to solve their prob- 
lems, bringing to them the experience of other 
departments and other plants, and following up 
suggestions to see that they are carried out. He 
should convince the foremen that he is not try- 
ing to interfere with the conduct of their de- 
partments but simply stands ready to assist 
them in any way possible to work out their 
problems. 

4. The safety engineer should follow up recom- 
mendations made by foremen and by safety 
committees which have been approved and 
should make it his business to see that these 
recommendations are acted upon promptly. 


He should act as secretary of the foremen’s 
meetings, should prepare the program, and 
furnish information on the subject to be dis- 
cussed. 

6. He should be responsible for maintaining the 
safety bulletin boards. 


Cr 


ba 


Every accident of any importance should be in- 
vestigated by the safety engineer, who, in con- 
ference with the foremen, should recommend 
means of preventing the recurrence of such an 
accident. 


A safety engineer of the proper ability can be of 
great service to the plant managers, superintend- 
ents, and foremen in looking after the many details 
which busy executives have not the time to attend 
to. He can see that things do not go by default and 
that interest in the campaign is maintained. 

The new safety engineer can best begin by visit- 
ing plants which have been successful in preventing 
accidents, becoming familiar with their methods, 
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.and learning from them the fundamental principles 
of safety. Figures indicating the success of safety 
work in these plants will prove to be one of his best 
tools. He will learn that safety is not merely a mat- 

ter of mechanics as it was once considered, but that 

it is largely a matter of educating workmen to avoid 
the foolhardy and unnecessary risks which they are 
still prone to take. It will help the saftey engineer 


for such operations as transferring acid, agitating 
both light and heavy oils, in construction and re- 
pair work, in spray-painting, in the filter-plant (both 
contact and percolating types), in the laboratory, and 
in numerous other parts of the refinery for a variety 
of purposes that are commonly known to readers. 


(ior such opera air is required in all refineries 


Without an air receiver, however, there would be no 
compressed air available for use when needed for such 
purposes as outlined in the preceding paragraph. The 
importance of a properly designed air receiver of ample 
capacity and carefully installed is therefore self-evident. 
Consequently, there will be presented herein some per- 
tinent facts on air receivers with which the refinery 
engineer or executive should be familiar in order to 
obtain most satisfactory results from this piece of 
equipment. 


In the first place, it should be borne in mind that the 
discharge from an air compressor is more or less pul- 
sating in character. An air receiver, therefore, is a 
sort of a “rectifier” —in view of the fact that it receives 
and absorbs these pulsations and delivers a steady flow, 
upon demand, to the line. In other words, an air re- 
ceiver is—in a very small degree—an accumulator in 
which excess energy is stored for a while and then 
later withdrawn. However, an air receiver cannot be 
relied upon—in any large degree—as an effective means 
of power storage. 


“How large should an air receiver be?” is a question 
that frequently confronts refinery designing engineers. 


The answer to that question is, that the air receiver 
cannot be too large, nor can there be too many receiv- 
ers, provided that leakage is carefully avoided in the 
connections when the receiver is installed. 


Ample air-receiver capacity is especially advisable in 
oil refineries, where the demand for air is of such an 
intermittent character. Having the receiver large enough 
makes the problem of regulation easier, and assists the 
governor or regulator of the compressor in maintain- 
ing a steady pressure. 


“Should the receiver be of the vertical or of the hori- 
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Proper Design and Lay-out of Air 
Receiver 


By H. L. KAUFFMAN 
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immeasurably if he is made directly responsible to 
the general manager, so that his position will carry 
the general manager’s authority, an authority, how- 
ever, not to be used unnecessarily. 

Frequently the safety engineer is asked by the 
manager to go over plans for new construction to see 
that proper safety equipment is included, and that no 
unnecessary hazards are involved. 






zontal type?” is another question that frequently comes 
up for discussion among designing engineers. In the 
writer’s opinion, preference can well be given to the 
vertical type of receiver. 


LOCATION AND PIPING 


The air should be placed as close as possible to the 
compressor or after-cooler and pipe of sufficient size 
should be used for connecting it up. It also should be 
mentioned that it is better to make the pipe between the 
compressor and the receiver a size larger than that leav- 
ing the receiver. In the former section of piping, elbows 
should be avoided if possible, and wide-sweep bends 
given preference. 


In planning the lay-out for an air compressor and 
receiver remember, above everything else, that a valve 
should never be used between compressor and receiver 
unless the former is protected by a safety valve on the 
side nearest the compressor. To do otherwise is dan- 
gerous. 


Each receiver should be fitted with a safety or relief 
valve ; and where the receiver is out of doors, this relief 
valve should be piped back into the compressor room to 
avoid freezing. 


Where the receiver is exposed to the weather, it 
should be painted to protect it against rusting or cor 
rosion. Particular attention should be given to the 
joints and openings and man-hole. Rusting at these 
edges will soon weaken the receiver and cause leaks. 
Occasional scraping away of the rust and re-painting 
will prevent this. 


There is some cooling of the air in the receiver ; and 
since cooling means condensation of water vapor, the 
receiver should preferably be placed out of doors, whert 
its cooling effect will produce drier air. A smaller 
secondary receiver or receivers placed along the line a! 
some distance will still further cool and dry the ait. 
Every receiver should have a drain-cock, at its lowest 
point, which should be opened regularly and often for 
the discharge of accumulated water. 


(Continued on page 98) 
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With its new plant at Mt. Vernon, Ill., being pushed 
to completion as rapidly as sound construction methods 
will permit, the J. P. Devine Mfg. Co. is making ready 


to greatly broaden its already extensive service to the oil 


industry. 


Only the most modern of equipment has been pur- 
chased and the plant will be entirely new tooled. 
Ample ground space has permitted special departments 
for the handling of oil field equipment and notable addi- 


tions are being made to the engineering staff. 


May we suggest that you make a close survey of pres- 
ent operating costs? Our own staff will be glad to aid in 
the study. Only a comparison of your figures and those 
submitted by our own staff which will indicate the results 
which can be obtained through modernization, can de- 


termine whether or not new equipment is required. 


J. P. DEVINE MFG. COMPANY, Inc. 


MAIN OFFICE, BUFFALO, N. Y. 
Plants: BUFFALO, N. Y. AND MT. VERNON, ILL. 


New York Office Chicago Office 
51 EAST 42ND STREET 122 SOUTH MICHIGAN AVE. 
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Special Processing of Coking 
Crudes 
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cluding chapter of this article, let us summarize open until the oven has been again charged with wax 

briefly that which was discussed in Part II. and chilled down to required temperature for sweat- 
From sour distillate was obtained a gas naphtha cut, ing. 
standard white distillate, and a gas oil cut. The gas Chilling, if allowed to proceed too far in cold 
naphtha cut was further refined by treating with 66° weather, will go below the optimum point for sweat. 
Be. sulphuric acid. It was next redistilled to give ing, and much longer time will be used in sweating 
an overhead cut and a naphtha bottoms. The former than is necessary. The bottom pans will chill more 
was sweetened and filtered; and the latter rerun for quickly than the top pans, so the bottom doors and 
blending naphtha; 42°-38° Be. distillate; and 40°- windows must be closed first and the top doors and 


B cissine we enter into Part III and the con- soon as the oven is finished melting down, and left 














36° Be. gas oil. The refining of each cut was de- windows last, else the bottom pans will be too hard 
scribed fully. The standard white distillate was acid by the time the top pans are ready for sweating. The 
treated and redistilled for motor gas, blend naphtha, temperature of the room and the water pumped 
kerosene, and gas oil. through the coils is raised just fast enough to sweat 






This brings us to the refining of slack wax which out the intermediate grades of wax without melting 
was obtained by filter pressing the oil from unpressed down the yield until the last. Towards the end of 
paraffine distillate. The oil was allowed to run off — the run, the oil content of the wax in the pans and 
by gravity into run down ground tanks from which the color of the stream are noted. When the dirt 




































it was pumped to storage tanks. The slack wax was (if any) and oil have been rid of, live steam is turned 

then dumped from the filter and melted, allowed to _into the pans and the oven is melted down. During 

run into ground tanks and likewise pumped to stor- melting, the water circulating through the coils 1s 

age tanks. stopped. J 
PROCESSING OF SLACK WAX The spouts are lowered, allowing water to flow b 


away from the pans, and this is followed by the first ¥ 
If the slack wax is dirty, which is very seldom the cut of the wax charged. As sweating continues, the 
case with distillate run from Pennsylvania crude oils stream is sampled for melting point and when the 
or Mid-Continent crude oils, it is sent to the treating —_ upper limit is reached, it is switched into a different 
plant where it is washed with approximately 30 per drip, or the pump emptying the drip can be dis 
cent., by volume, of hot milk water until clean. The charged into another storage tank. When the in- 
milk water is retained from the washing of acid  termediates have been sweated off, that which is 


treated and neutralized paraffine lubricating oils. still left in pans is the yield and that is melted down 
After the slack wax has thus been treated (if neces- with open steam and the oven doors opened. This 
Sary), it is ready for the sweating ovens. completes the cycle of sweating. 

The first step in sweating is that of raising the Of course, the sweating is continued until a sample 


spouts in the pans and then filling the pans with from the stream shows the melting point and color 
water to the level of the one-fourth (inch) galvanized of the wax left in the pans to be up to the standard 
wire mesh screen which is approximately an inch for that particular grade. Before the pans are again 
above the bottom of the pan. The pans are filled to _ij10q with water to the level of the screen, they are 
the top with wax to be sweated. Before wax can be thoroughly flushed down with water which carries 
sweated, it must be chilled down to a temperature away dirt which has settled out of the wax during 
of at least as low as the melting point of the lowest sweating process. The wax obtained by this sweat 
cut made. ing process is called “Crude Scale Wax.” If the 
This cooling is done partly atmospherically and demand for sweated wax is greater than that for scale 
partly by means of cold water circulated through wax, the crude scale wax is again charged into the 
three-fourths (inch) coils situated in the middle of the ovens and run for “Sweated Wax.” The yield from 
wax cake. In summer as much artesian water is this sweated wax gives the highest melting point 
used as is available, but in cold weather river water sweated wax which is usually 130° M.P., or higher, 
is used. This water is pumped by means of a 7%4x5x going as high at times as 134° M.P. 
10 National Transit double action pump and, after 
leaving the coils which are connected from each pan eeanr aS Pees e 
in parallel, it goes to the sewer. In order to hasten This high melting point wax does not have to be 
the atmospheric part of cooling, the oven is provided __ treated and is, therefore, sent to the filters where ™ 
with doors on all sides and the roof is also liberally is filtered to 20 color. The second and first inter 
supplied with openings. These are thrown open as mediate scale waxes, which are obtained in the order 
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| Had No Idea’ 


EFINERS who want to get all the facts on the 
. hot oil pump question, we believe would do 
well to visit our shop and see with their own eyes 
what is going on in the Hot Oil Pump Department. 


Many different types of reciprocating hot oil 
pumps are continually going through the works, 
from which you can get a good idea of the con- 
struction from the ground up, and also of the 
deep inner excellence made possible by the 
finest of machine work on the best of 
materials. 


We got the idea for this invitation 
from a man away up in refining 
circles who was investigating hot 

oil pumps here. 

“T had no idea,” said this man, “that there was 

so much to the manufacture of hot oil pumps. 

What I thought was a very simple pump building 

job, I can see now, for the first time, is strictly an 

engineering proposition that must be backed up with 
the best of machine tools and the best of workmen, 
with lots of pump building experience thrown in.” 

“T tell you I have had my eyes opened, on pump 
building.” 

“As I see it now, the selection of hot oil pumps 
isn’t nearly so serious as many refiners think it is. 
In fact, I would say it is quite simple. It is merely 
a question of getting the right pumps, and from 
what I have seen in the last two days, I believe that 
TRANSIT PUMPS are the answer to the hot oil 
pump question.” 

As stated above, we would be pleased to have 


you visit our works. We will do all we can to 
make your visit both pleasant and instructive. 
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ovo PUMPS TRANS ET ENGINES ~ 


F. C. RICHMOND MACHINERY CO, 
revue sey conras NATIONAL TRANSIT PUMP & MACHINE CO. Oil City, Pa oro 


Los Angeles, California PT 


E, L. WILSON — oe ‘eet a 
Percienog nom iam NEW YORK PHILADELPHIA PITTSBURGH 


CLEVELAND HQUSTON TULSA LOS ANGELES 
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COMPLET 


The following Com- 
panies are some of 
those who have pur- 
chased BADGER 
Equipment: 


Magnolia Petroleum 
Co., of Texas 


Shell Petroleum 
Corp. 


Craig Oil Co. 


Freedom Oil Works 
Co. 


Texas Pacific Coal 
& Oil Co. 


Gulf Refining Co. 
Skelly Oil Co. 


Phillips Petroleum 
Co. 


Pierce Petroleum 
Corp. 
Tide Water Oil Co. 
Angio-Persian Oil 
Co., Ltd. 


Empire Refineries, 
Inc. 


Marland Oil Co. 
Vacuum Oil Co. 
Associated Oil Co. 
Barnsdall Corp. 
Humble Oil& Refin- 
ing Co. 

Tidal Refining Co. 


Standard Oil Co. 
of N. J. 


General Petroleum 
Corp. 


BeaconOilCompany 


Lubrite RefiningCo. 
Pennzoil Company 


Shell Company 
California 


i New Orleans Refin- 


ing Co. 
Emlenton Refining 
Co. 


Independent Refin- 
ing Co. 


Richfield Oil Co. 
The Texas Co. 


SinclairRefiningCo. 
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iN OPERATION 


Complete Badger Pipe Still Units 
are employed in 















Topping 





Atmospheric Distillation of 
Lubricating Oils 






Vacuum Distillation of Lubrica- 
ting Oils 






Refining of Pressure Distillate 
Reduction of Pressed Distillate 










Rerunning Centrifuge Solution 


In addition scores of Badger Frac- 
tionating Units are operating in 
connection with pipe heaters olf 
Ouees emems. 20“ *CUC CCU 
S 
L 


=.B.BADGER & 


NEW YORK ~ ~ TULSA 
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UNITS 
UNDER CONSFRUCTION 


THE FOLLOWING LIST, COVERING ONLY A PORTION 
OF OUR CONTRACTS, SHOWS THE WIDE VARIETY OF 
TYPES JUST COMPLETED OR UNDER CONSTRUCTION 
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Size Crude Type Products 

2—12,000 Bbl. West Texas Topping Gasoline, Naphtha, Kerosene, . 

2— 9,000 Bbl. Gas Oil, Fuel Oil Bottoms 

2— 5,500 Bbl. Mid-Continent Atmospheric Topping Gasoline, Kerosene, 
and Lubricating Oil Gas Oil, Wax Distillate 
Distillation Wax Slop, Heavy Bottoms 

1— 7,500 Bbl. Pennsylvania Atmospheric Topping Gasoline, Kerosene, Gas Oil, 
and Lubricating Oil Wax Distillate, Wax Slop, 
Distillation Cylinder Stock Bottoms 

2— 2,700 Bbl. Mid-Continent Vacuum Distillation Cracking Stock and 
Reduced Crude Heavy Bottoms 

1—12,000 Bbl. Mid-Continent _ Topping and Vacuum Gasoline, Naphtha, Kerosene, 

2—10,000 Bbl. Lubricating Oil Gas Oil, Wax Distillate, 
Distillation Light and Heavy Lube Oils, 


Heavy Bottoms 


1— 7,500 Bbl. Gulf Coastal Topping and Vacuum Gasoline, Kerosene, Gas Oil, 

2— 6.000 Bbl. Lubricating Oil Four Lube Oil Cuts, 
Distillation Pitch Bottoms 

1— 9,000 Bbl. Pressure Distillate Single Stage Gasoline, Kerosene, Light 

1— 8,000 Bbl. Gas Oil, Heavy Gas Oil, 

1— 7,000 Bbl. Bottoms 

1— 4,400 Bbl. Pressure Distillate Double Stage Light Gasoline, 


Heavy Gasoline, Bottoms 


1— 900 Bbl. Pennsylvania Vacuum Distillation Wax Distillate, Overhead 
Reduced Crude Cylinder Stock, 
Heavy Bottom Stock 


1— 4,000 Bbl. Pressed Wax Atmospheric Gas Oil, Light Lube, 
Distillate Solution Intermediate and Heavy 
Lube Oils 
1— 3,000 Bbl. California Vacuum Distillation Gas Oil, Light Intermediate 
a Reduced Crude and Heavy Lube Oils, 


Asphalt Bottoms 


1— 500 Bbl. Pennsylvania Bright Atmospheric Dist. Naphtha and Bright 
1 Stock Solution Centrifuge Solution Stock 
1—15,000 Bbl. California Topping Gasoline, Naphtha, Kerosene, 
f Gas Oil, Fuel Oil Bottoms 
1— 3,000 Bol. Bright Stock Solution Atmospheric and Vacuum Naphtha and Bright 
Distillation Stock 


SONS COMPANY 


LOS ANGELES ~ ~ BOSTON 
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charged to the ovens and melted down (or run down) 
for sweated wax. The following table will show the 
standard practice in sweating: 


Charge ist Cut 2nd Cut Yield 
Slack Wax Foots Oil Int. Slk. Wax Cr. Scale Wax 
Crude Scale Wax 2nd Int. 1st Int. Sweated Wax 
lst Int. “oe “ “ “cc “cc “ 
2nd Int. 3rd Int. 2nd Int. - ‘. 
3rd Int. 4th Int. 3rd Int. _ 
4th Int. Sweat Oil 4th Int. 2nd Int. Scale 


The sweat oil is the lowest M.P. obtained in sweat- 
ing, and usually contains amorphous wax, and this is 
sent back to the Refinery and charged up with gas 
oil. Should the sweat oil obtained in sweating Fourth 
Int. Scale, contain wax of crystalline nature, it can 
be placed in a tank and allowed to chill down in cold 
weather. The wax crystallizes out and settles to the 
bottom and the amorphous wax and oil will still be 
liquid remaining on top. The surface will chill down 
to a solid state and as it gets too heavy to support 
its own weight, will drop to the bottom of the tank, 
where the oil and wax will separate, making it easy 
for the oil to be pumped away. The wax can then 
be melted by means of steam coils and pumped 
away. If oven space is available, this re-sweating 
can be done there also. 

The sweated wax from first, second and third In- 
termediate Scales is then sent to the treating plant 
in 700 to 800 barrel charges and given an acid treat 
to remove any organic matter present, and with this 
gone, the color obtained in filtering is permanent. As 
far as possible, the sweated waxes from the different 
Intermediate Scales are blended before acid treating 
to make the required melting point desired, but 
blending for melting point and color also can be done 
after treating and filtering is completed. 

The kind of agitator used in acid treating sweated 
waxes is similar to that used in treating lubricating 
oils, the exception, however, being in the draw-off. 
Where the acid sludge is pumped from the bottom of 
the agitator by means of an acid resisting pump, in 
the case of lubricating oils, in the case of sweated 
wax the acid sludges are drawn off quickly into a 
ground tank and pumped into an acid cooking kettle. 


CHARGING SWEATED WAX TO AGITATOR 

3efore charging the wax to the agitator, ascertain 
the melting point of the wax to be charged and its 
color on the Lovibond color scale. The latter test 
will aid the treater in determining approximately 
how much acid to use to obtain the desired color. 
When the color and melting point of the wax have 
been reported to the treater, he will make sure that 
his lines are clear before pumping the wax to the 
agitator. If lines are O. K. and hot, he will then turn 
steam on the jacketed agitator and make sure the 
agitator is hot (140°-150°F.) before he starts charg- 
ing the wax. When the above temperature has been 
reached in the agitator, the overhead charging valve 
is opened and the wax charged to the correct outage. 
As a general rule, from 600 to 750 barrels of sweated 
wax are treated at one time. The highest melting 
point wax to be acid treated is 128°-130°F. Numerous 
difficulties are encountered if higher melting point 
sweated waxes are attempted in acid treating. 


named in sweating crude scale wax, have to be 
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When the wax has been charged to the desired 
outage in the agitator, the contents are allowed to 
settle approximately 20 to 30 minutes and the bottom 
draw-off valve opened to remove any water or dirt 
which may have been picked up in the line or from 
the tank from which the wax was pumped. In nearly 
every case where steam has been used to heat up the 
line prior to charging, it has been found necessary 
to give the wax a cutter to remove the water. An 
average sample of wax from the agitator will deter- 
mine on examination the necessity of giving it a cut- 
ter. In this case we will assume that it is necessary 
to give a cutter, or a dryer, as it is often called. It is 
of vital importance to remove all the water from the 
wax prior to giving it the large dump or dumps of 
66° Be. Sulphuric Acid as the case may be. The con- 
tents are now brought up to treating temperature by 
increasing the steam on the jacket coils. 


ACID TREATMENT OF SWEATED WAX 


The question of the proper temperature at which 
to treat sweated waxes has always been one of argu- 
ment among refiners to such an extent that, many 
have done away with the method of treating them 
alone. Instead, they have adopted the method of acid 
treating the paraffine distillate containing the crys- 
talline wax prior to chilling and pressing. In the 
majority of cases, however, the sweated waxes are 
acid treated instead of the paraffine distillates. It 
will be of interest to remember that better results are 
actually obtained by treating the sweated waxes 
themselves on account of the permanency of color 
and odor obtained by that method of refining. Some 
refineries use the method for treating paraffine dis- 
tillates simply because it is easier than acid treating 
sweated waxes. I have no doubt but that this state- 
ment will not be agreed upon by many but the results 
actually obtained in plant practice more than sub- 
stantiate it. Now to continue with the process. 

In plant operation and practice the best tempera- 
ture for acid treating sweated waxes has been found 
to be between 185°-195°F. Above 195°F. there is a 
tendency to coke the sludge formed on treating. 
When the temperature of the wax in the agitator has 
been brought to within the range mentioned above, 
the wax is agitated by means of air at which time a 
cutter of 2.5 Ibs. of 66° Be. (93.5 per cent.) Sulphuric 
Acid (H:SOs) per barrel is added and the contents 
of the agitator blown for one-half hour. At the ter- 
mination of this time, the contents are allowed to 
settle one-half hour, at which time the sludge 1s 
drawn off by gravity into a lead lined tank from 
which it is pumped into an acid sludge cooking kettle. 
The dried wax is allowed to settle 15 minutes longer 
and is then stripped of its last traces of sludge. When 
this stripping has been accomplished, a second agita- 
tion is brought about by means of air at which time 
a second dump of acid to the extent of 24.0 pounds 
per barrel charged is pumped-or blown onto the wax 
while agitating. The contents are blown for 30 mit- 
utes and then allowed to settle two hours. At the end 
of this time the sludge is again drawn off by gravity 
into the lead lined run down tank and from thenct 
pumped into an acid sludge cooking kettle. The wax 
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ow/ 


A heat exchanger or cooler 
for dirty or corrosive oils 








G-R 
TUBEFLO SECTION 


(Patent Applied for) 


LOSE-GRAIN cast iron construction throughout to with- 
stand corrosion. 
Easily cleaned straight smooth cored passages for liquids. 
Can be arranged in stacks for flexible capacity and cooling ef- 
fect. 


High salvage value because readily dismantled, transported 
and erected. 


eto 


HEAT EXCHANGERS ‘ . 
CONDENSERS Quick shipments of standard and interchangeable sections. 
Sub-cooling—Partial— Reflux . ; 
cies cia, Ss ela Write for full information. 
Liquid oe Jacket Wat 
julid—Uas--Jacke ater 
Sha and Toe Aimer od Conder Bon Tee THE GRISCOM-RUSSELL COMPANY 
a 285 Madison Avenue, New York 
LEVEL CONTROLLERS Philadelphia Chicago St. Louis | San Francisco 
Boston Indianapolis Kansas City Los Angeles 
Buffalo Cincinnati New Orleans Seattle 
Rochester Detroit Dallas Tulsa 
Pittsburgh Cleveland Atlanta Denver 
Massillon Milwaukee Charlotte Houston 
Minneapolis Memphis 


For Canada—Riley Engineering and Supply Co., Ltd., Toronto 


Griscom- Russell 


Heat Transfer Apparatus 
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is settled three hours longer, stripped of the last 
traces of sludge and is, at this point, ready to be 
transfered and neutralized in a wash agitator. In 
drawing off the acid sludge by gravity, great care 
and observation should be exercised to distinguish 
the acid and sludge from the wax, in order to prevent 
an excessive loss. 


NEUTRALIZATION WASHING AND BRIGHTENING 


Before starting to transfer the wax from the treat- 
ing agitator to the wash agitator, approximately 10 
per cent. by volume of hot water should be pumped 
into the wash agitator. This should be followed as 
soon as is possible by the wax, neutralizing with 5 to 
8° Baume gravity Sodium Hydroxide (NaOH) but 
with the omission of air agitation. If air is used dur- 
ing transferring, various difficulties will arise, such 
as cooling of wax and a tendency to emulsify. Both 
these conditions should be prevented for reasons 
which are obvious. Wax, on account of its tendency 
to emulisfy, especially in the presence of soaps and 
an excess of caustic soda, should be freed from its 
soaps as soon as possible. This is done by means of 
a hot water spray wash. Experience will determine 
whether or not the wax hould be given one or more 
spray washes, When the necessary number of washes 
has been given ‘the wax, (depending upon the amount 
of caustic used in neutralizing it), the contents of the 
agitator are allowed to settle for a period of one to 
two hours, after which time the soaps and water are 
drawn off. 

At this point live jacketed steam should be turned 
on the agitator and the contents blown with air. An 
average sample of the wax should be tested for alkali 
using phenolphthalein as an indicator. If a slight 
excess is present (determined by the indicator) the 
wax is ready for a subsequent blow wash with ap- 
proximately 25 per cent. by volume of hot water. 
However, if the indicator shows the absence of a 
slight excess of caustic soda, it will be necessary to 
add more alkali until the test is positive. After the 
subsequent wash, shut off air and bring the tempera- 
ture up to 195°F. Allow to settle three-fourths to 
one hour and draw down to wax. Allow to settle 
another hour and clean down to clear wax. To re- 
move the last traces of moisture, blow the wax with 
air agitation until it is bright. At this stage of refin- 
ing a representative sample of the agitator should 
show a slight pink coloration to phenolphthalein in- 
dicator. If the above procedure has been followed 
carefully, the wax should become bright after 20 to 
30 minutes blowing with air. When the wax is 
bright, let settle for one-half hour and try the bottom 
of the agitator for last traces of alkali (NaOH). This 
is important. If O.K. pump the wax to storage tanks 
for further processing. 


FILTERING TREATED SWEATED WAX 
The method of preparation of a ten ton filter is 
practically the same as that for any hand filter there- 
fore, I deem it unnecessary to go into any detail 
regarding this part of the operation. 


After the bottom canvas has been laid in position 
and a weight ring placed upon it, the clay chute is 
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opened to allow the clay to run into the filter from 
the hopper situated on the floor above. When the 
filter is charged to approximately 18” (inches) out- 
age, a top canvas is carefully placed in position and 
a thin iron weight ring laid upon it. Both bottom and 
top layers of canvas should be turned up slightly 
around their entire circumferences. The filter is 
finally charged to one foot outage. 


From the storage tanks, the treated sweated wax is 
pumped into the filter. There is also provided a 
two-inch return line to the storage tank, which pre- 
vents pressure building up in the filter, at the same 
time preventing coning of the clay. The head pres- 
sure of the wax thus maintained in the filter (which 
is filled with Fuller’s Earth to within a foot from the 
top), causes the wax to percolate downward through 
the clay and out of the bottom of the filter into a 
two-inch running line. This line runs to the Filter 
Receiving House, which empties into a drip tank 
having a capacity of 50 to 60 bbls. 


As in the case of sweating, the filtered wax is 
pumped from the drip tank into storage tanks, where 
it is sampled and tested for melting point and color 
before being moulded into cakes in the presses, or 
packed in barrels as the case may be. After the filter 
starts running, it is shut off at the outlet for 30 to 45 
minutes. During this time the pump is kept running 
with the return valve to the supply tank open. This 
procedure allows the clay to become wax-soaked, 
which helps to prevent air pockets and coning. The 
temperature of the wax entering the filter is 160° to 
170°F. and that leaving the filter to the Receiving 
House 170° to 180°F. The rate of flow through the 
filters is so regulated that approximately 12 barrels 
of wax are filtered per hour. The filter is allowed to 
run until the color of the wax is so high that it cannot 
be brought down by blending. This color range for 
Refined Wax is 40-60. At this point the filter is al- 
lowed to drain until no more wax will flow from it. 


If ordinary filtered scale wax is desired, this filter 
may further be used before being washed and al- 
lowed to run until the color of the filtrate is again 
too high to be brought down by blending with avail- 
able low color scale wax. After draining, approx- 
imately 25-30 barrels of wax remain in the filter and 
before the clay can be burned in the Rotary Kiln, it 
must be washed with Naphtha. The filter is given 
two applications of 50 barrels each of clean 60° Be. 
gravity Naphtha, which are pumped through the filter 
to a steam still. These two washes, however, do not 
remove all the wax. To further the removal of wax, 
the filter is steamed whence the steam and Naphtha 
are discharged into a filter which has had but two 
washes of Naphtha. While one pump is discharging 
into the filters, another is pumping from the second 
filter into a horizontal still situated in the ground. 
When the clay is free from traces of naphtha, steam 
is shut off and a suction is kept on the filter until 
the clay is dried out. The filter is then ready to be 
dumped. This step requires on an average of thret 
hours. When possible, two filters are washed to 
gether. In applying the steam it should be remen- 
bered that at no time should the pressure be allowed 
to exceed 15 lbs. This may easily be taken care of 
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Pack the fluid end of the pump with 
a packing that retains its lubricant 
against the washing out tendency of 


the fluid pumped. 


The following packings meet perfect- 
ly the various conditions specified. 


Friction will 
cut the shaft. 
































Use 


CUTNO| 


for 

ACIDS 
Hydro Chloric (Muriatic) 
Acetic (Glacial and Dilute) 
Lactic Sulphuric 
Nitric Sulphurous 
Phosphoric 
Creosote (Coal Tar) 


STRONG 
ALKALIES 


Sodium Hydroxide (Caustic 
Soda) 

Potassium Hydroxide (Caus- 
tic Potash) 

Sodium Carbonate (Soda 
Ash) 

Potassium Carbonate (Potash) 

Ammonia (Anhydrous and 
Dilute) 


Lime 
COMMON 
ALKALINE SALTS 


Borax 

Sodium Sulphite 

Sodium Cyanide 

Potassium Cyanide 

Sodium Sulphide 

Potassium Sulphide 

Sodium Silicate (Water-glass) 
Tri-Sodium Phosphate 


COMMON OR- 


GANIC SOLVENTS 
Methyl Alcohol (Wood alco- 


hol) 
ne Alcohol (Grain alco- 


ol) 
MISCELLANEOUS 
Chiorine Lime Sulphur 


Bleach Liquor Salt Cake 
Bromine Alum 
Sodium Bisulphite 
Hydrogen Peroxide 














PALMETTO 


PACKING 
for 
STEAM 


(high pressure super- 
heat.) 


Compressed Air. 


ACIDS 


Benzoic 
Boric 
Citric 
Oleic 
Oxalic 
Palmitic 
Stearic 
Tannic 
Tartaric 


COMMON 
ALKALIES 


Borax 


Sodium Sulphite 


MISCELLANEOUS 


Sodium bicarbonate 


Use 


for 
WATER 
PRESSURES 


Centrifugal Pumps 


Reciprocating Pumps 


Is especially designed 
for the exacting serv- 
ice of centrifugal 
pumps, having very 
high tensile strength 
and carries such an 


abundance of graph- 


ite grease lubricant 
that the shaft is saved 


from friction wear. 








PALCcD 
PLAITED PACKING 



































Use 
ARCH 
for 

Gasoline 

Naphtha 

Kerosene 

Methyl Alcohol 
(Wood alcohol) 

Ethyl Alcohol 
(Grain alcohol) 


Amyl Acetate (Ban- 
ana Oil) 

Butyl Acetate 

Acetone 

Benzine (Benzol) 

Toluene (Toluol) 

Xylene (Xylol) 


Turpentine 


Mineral Spirits 


Ethyl Acetate (Acetic 
ether) 


























lo prove our claims for long satisfactory service let us send you without charge or obligation working 
samples of the above packings to test under your own conditions. State condition of service and size 


packing desired. 


GREENE, TWEED & CO. 


Sole Manufacturers—109 Duane St., New York 
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by installing a pressure gauge in the feed line at the 
top of the filter. 


REDISTILLING THE FILTER WASH 


After the filters have been thoroughly washed and 
the Naphtha wash allowed to run into the ground 
stills, it is 6nly a matter of steam distallation in order 
to recover both Naphtha and wax (the latter having 
been retained by clay soakage). The type of still used 
for this purpose is that of the ordinary horizontal 
single worm still, having a capacity of 200 barrels. 
The still is provided with a two-inch closed coil lead- 
ing to a steam trap, and two lengths of two-inch per- 
forated pipe, through which open steam is turned in- 
to the still to aid in carrying the Naphtha overhead. 
The regulating valve on this coil is opened just 
enough to insure a steady stream of Naphtha into the 
receiving tank. 

When the temperature in the still reaches 175° to 
200°F. the Naphtha will start to come over and at 
the end of the run, the still temperature will range 
from 270° to 300°F. After the Naphtha has been dis- 
tilled over, the top head of the still is removed, and 
the valve is cracked on the perforated coil for two 
hours. This is done to drive off all vapors. The 
water is then drawn off (if present) and the re- 
covered wax is pumped to a storage tank. Before 
the washed clay can be used again, it must be re- 
burned in the clay kiln (rotary type) to remove any 
organic matter which has filled the microscopic pores 
of the clay. 


DUMPING OF FILTER 

When a filter is ready to dump, the bottom man- 
head cover is unbolted and swung downward. Inside 
this head is a ball which must be lowered before the 
clay can be dumped. A chute with a slide to regulate 
the flow of clay from the filter to a 12-inch belt 
located at the bottom of the filter, is held in readiness 
and is located under the filter also. As soon as the 
chute is in position, the top manhead cover is re- 
moved so that no vacuum will exist in the filter. The 
removal of this plate allows the clay to run freely 
from the filter. After the clay has been removed from 
the filter, the manhead cover on the side near the bot- 
tom of the filter is removed and the remaining clay is 
scraped to the bottom of the cone from which it falls 
into the chute. It is important that a careful exam- 
ination of the canvas be made for holes or tears and 
if any are present, it should be discarded, replacing 
it with a new one. Special care must be taken in 
packing the canvas at the bottom and top of the cone, 
as any leakage of clay at these points will result in 
blocking the lines and pumps that handle the clay 
wash, as well as the still, when the filter is being 
steamed. 

Cotton waste is used to pack the top point under 
the apron which runs around the filter, at the top of 
the cone, then a wedge shaped ring is inserted to 
hold the canvas and to make a tight joint at the bot- 
tom of the cone. The joint at the bottom is packed 
with lamp wick in order to insure absolute tightness. 
The average time required to dump a filter is from 
one and three-fourths to two hours. Cleaning a filter 
and examining the canvas require approximately 
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three-fourths of an hour. However, if it is necessary 
to install a new canvas, it will require three to four 
hours longer before the filter can be filled with 
burned clay. 

There are two and sometimes three sets of one- 
inch snake steam coils, located near the bottom, mid- 
dle and top of each filter, making it possible for the 
clay to be kept hot except when dumping the filter, 
This arrangement aids in filtering and washing. The 
coils are carefully tested for leaks after each run and 
are repaired before again filling with clay. In order 
to get the maximum heat value from the steam used 
in the filters and incidently the coils, the coils are 
connected to a heater coil on the wall which extends 
the full length of the filter room in front of the filters, 
The room is kept at a temperature of 140°-160°F, 
The outlet of the wall coil is trapped-to remove all 
condensate without allowing the steam to blow 
through the coils. 


HANDLING OF CLAY 


The clay which is to be burned, is elevated from 
the belt overhead, into a storage tank, which has the 
capacity to hold the contents of three filters (approx- 
imately 45,000 pounds of clay). A slide allows the 
clay to run from the bottom of the clay storage tank 
to a second elevator which conveys the clay to be 
burned to the rotary furnace. Too small a feed of 
clay into the rotary will result in the clay coming out 
white or fused. The clay, in this condition, is worth- 
less as the pore structure is destroyed. On the other 
hand, too great a feed will cause the clay to leave the 
rotary only partly burned and clay not burned 
properly has the porous space filled up with organic 
matter. Consequently, the clay will not possess the 
filtering or clarifying property it should and will not 
remove other impurities contained in the wax. 

When the right amount of feed is obtained, the air 
and gas flame must be so regulated to suit the 
furnace conditions and when this has been accom- 
plished, the result will be a cherry red colored clay 
leaving the rotary. From the furnace the clay is con- 
veyed to a cooler by means of a worm. By the time 
the clay has slowly passed through a revolving slop- 
ing cooler (approximately three feet in diameter and 
25 feet long), it has lost its cherry red color and 1s 
charged to a burned clay storage tank by means of 
an elevator. This represents the storage tank for the 
filters. When a filter has been properly prepared, 
a slide is opened at the bottom of this tank through 
which passes the clay to a lift which conveys it to 
a cross belt overhead. From here it is dropped onto 
the long filling belt, extending the length of the fil 
ters. By use of dumping carriages on trucks, the clay 
is charged to any filter through a one-fourth (inch) 
galvanized wire mesh screen used for the purpose of 
removing stones, dirt, sticks, etc., which would be 
detrimental to the machinery. The time required t0 
burn enough clay to fill a filter ranges from six t0 
eight hours. 

The clay is burned as many times as it will give 4 
good filtering yield of wax which is obtained by 
dividing the number of pounds of filtered wax by the 
number of pounds of clay used for that particulat 
run. New clay or No. 1 clay weighs 15,000 pounds 
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STATE GASOLINE COMPANY’S PLANT ON SIGNAL HILL 


This constitutes No. 5 of a | 

series being shown of plants 

built by J. A. Campbell Com- 
pany in 1928. 


HIS 10,000-gallon plant was built in 34 days. There is not an- 
other plant on the Hill that presents trimmer lines, is more compact 


in arrangement, or is more efficient in operation. 


This steady gasoline maker is absolutely automatic, requiring the 
services of only one operator—and then there is. time left to keep 
everything looking as neat as a pin. 


Figured in terms of production, the cost of this plant is extremely 
low. Moreover, its very sturdy construction holds maintenance costs 
down to a minimum. 


_eCAMPBELLC 


tural Gas Fagineers ) e 
CONSVLTING [Ep] PHONE-339-36 
P.ODRAWER669 
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per filter. To aid in the filtering properties of burned 
clay, approximately 500 pounds of new clay are added 
each time the clay is burned, so that No. 10 clay 
weighs approximately 20,000 pounds per filter. Each 
burning of the clay, and incidently handling, reduces 
the size of the grain of the clay, so that the filtering 
surface becomes smaller and smaller each time the 
filter is charged with the same clay. 


The yield of wax will vary with the wax being 
filtered and this is governed by the amount of sweat- 
ing which eliminates impurities in the wax and the 
vil therein contained. I am referring now to semi- 
refined waxes where acid treatment has been omitted. 
In the cases of fully-refined waxes, where acid treat- 
ment has been given the wax, the color is naturally 
lighter, and larger filtering yields may be expected. 
Dark wax which requires longer sweating to give 
color necessary, before melting down, will give a cor- 
responding smaller yield on the filter. Under average 
conditions new clay will run from 400 to 600 barrels 
of wax. It will readily be seen that this is equivalent 
to a yield of 9. Clay has been used until the yield 
dropped to five. At this point, the clay was ready 
to discard and was used either for packing under- 
ground lines and valve boxes, or for filling in low 
land around tanks, etc. 


The pan house method for moulding the wax into 
cakes by use of pans arranged row upon row is being 
replaced more and more daily by the press method. 
In the latter case the filtered wax is pumped through 
a mould press containing two rows of 150 plates each, 
making it possible to mould at one time 300 slabs of 
wax 12°x18"x1%” (inches) in dimension. Each cake 
of wax having these dimensions weighs approximate- 
ly 10% pounds. The main feature of the press is 
that the wax is continually cooled by a circulating 
water medium, entering each plate jacket at the bot- 
tom and leaving at the top. This flow is maintained 
throughout the entire length of the press. As far as 
saving of time is concerned, the method of water 
cooling is far superior to air cooling. When the en- 
tire press charge of wax has cooled, the press is 
dumped, the slabs of wax packed in bags and weighed 
prior to shipping. The important specifications fully 
refined wax should meet are as follows: 


1. The wax should be odorless, and should remain so. 
> tasteless, “ “ es 
ii “ stable to light. 

4 ee, ae 

within Melting Point range. 

not contain oil. 

meet the color test. 


“es “ 


The demand for crude scale wax has increased so 
rapidly recently that in order to meet that demand 
the following process has been developed. Yellow 
Crude Scale, it will be remembered, is a product ob- 
tained by distilling a paraffine base oil for straight 
paraffine distillate. In the case of white crude scale 
wax it is a different problem. However, the yield of 
this wax is so small that the preparation of white 
crude scale wax from yellow crude scale wax was 
undertaken with the following results. Yellow crude 
scale of current production was acid treated with 24 
pounds of 66° Be, Sulphuric Acid (93.0 per cent. acid- 
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ity) per barrel wax. The sour oil was neutralized 
with 7° Be. caustic soda and spray-washed with hot 
water, (the water equivalent being approximately 
25 per cent. by volume of the wax washed). After 
settling the water was drained off and the wax given 
a subsequent spray-wash, with air agitation. After 
complete separation of water and wax, the water was 
again drawn off and the wax brightened by means of 
air. The total treating and washing loss was 3.5 per 
cent. (by volume). 

The color of the resulting white crude scale was 
greatly improved and when filtered through No. 1 
clay gave a yield of 35 barrels of color test (.90 Lovi- 
bond) white crude scale per ton of clay. Even with 
this yield the demand was greater than the supply. 
Therefore, the following method was successfully 
worked out. Current stock of yellowish crude scale 
was distilled by fire and steam in 10 per cent. cuts to 
10 per cent. bottoms. The maximum temperature 
during the distillation was 540°F. It is important to 
note that during a fire and steam distillation of this 
nature it is necessary to use as much steam as the 
still will take during the entire run. After distillation 
a composite of the cuts was made and acid treated 
with 6 carboys of 66° Be. Sulphuric Acid (93.0 per 
cent. acidity). As in the first case, the sour wax was 
neutralized with 7° Be. Caustic Soda and washed in 
the same manner as above. After brightening, the 
wax was filtered through No. 1 clay and gave a yield 
of 60 barels of white crude scale wax .90 Lovibond 
color per ton of clay. By filtering the composite 
without acid treating the filtering yield was only 30 
barrels of white crude scale wax per ton of clay, 0 
Lovibond color. 


PROCESSING PRESSED PARAFFINE DISTILLATE 

This cut is of particular interest in that it will yield 
three high grade pale paraffine oils and one red par- 
affine oil. For convenience, we shall name the pale 
oils “A,” “B,” and “C” and the red paraffine oil “D.” 
It might be added that these oils are sold on the mar- 
ket today as standard grades of paraffine oils, there- 
fore, they may be regarded as important products. 
The Paraffine Distillate is reduced by fire and steam 
in a single worm batch still according to the follow- 
ing method. The still operation I shall omit. 


PRESSED PARAFFINE DISTILLATE 
| 


Light Inter- Heavy Inter- 
mediate mediate 
60 Vis-85 Viscosity 85 Vis-Off 
(50.0%) (4.0-6.0%) 
Rerun For Rerun For 
ee ee | 


| | 


Gas Oil Paraffine ‘‘A” Gas Oil 
Over-O Bottoms Over-Off 
(10.0-20.0%) (80.0-90.0%) (25.0-40.0%) 


Gas Oil 








Paraffine “D” 
Bottoms 
(24.0-26.0%) 


Gas Oil 
Over to-60 Vis- 
cosity 
(16.0-21.0%) 





Paraffine “B” 
Bottoms 
(60.0-75.0) 





Paraffine “‘C” 
Bottoms 
(50.0-60.0%) 


Light Inter. 
Over-60 Vis 60 Vis-Off 

(25.0-30.0%) (5.0-10.0% ) 

It will readily be seen from the above batch still 
distillation that the reduced oils are those in which 
we are particularly interested. With the first three 
reduced oils, Paraffine “A,” “B,” “C,” we shall make 
pale oils and from the fourth, “D,” a red paraffine oil. 
Since the method of refining these oils to finished 








ie APRIL, 1929 A Gulf Publishing Company Publication 


zed 
hot 
ely 
‘ter 
ven 
cae ay ATTENTION 
vas , “Sa 

> of , 


er Ash | £Z Paint Users 


vas J Oe ah, : 9 
), 1 4 : ’ / 4 4 











the matching of special colors. This laboratory is at your 
service to assist in the solution of your paint problems, 


Write for new color card No. 99-BI 


Vi- J 
i SAAS IN DUSTRIAL 
ly. | ie ; Lg tall 
ally FA’ hs 
18 S34 PAINTS 
5 to hi | fu ZZ 
ure | YG ‘ \ 
to Tg NEY, /), now made in 
the . 
: 14 COLORS 
ited ® 1; 
per 6) 6 6f¥N Red Lead-Graphite Standard Red Oxide 
was — 1/; Primer Dark Red 
1 in aa Y | Extra Light Gray Light Green 
the Ai. | UA | Light Gray Dark Green ; 
ield te mm ny , Battleship Gray Bright Aluminum 
ond i ee Pa Medium Gray Light Aluminum- 
site g tS j 2 ; Graphite 
30 t a | Dark Gray (Natural) park Aluminum: 
90 ¥ we — a Black Graphite 
i$. = iasioy The present line of Dixon’s Industrial Paints—known 
ke pipe, bit oy - for more than 65 years as Dixon’s Silica-Graphite 
\TE “f S i, A aye 7 eae, Paints—has been extended to fourteen standard colors, 
‘eld ; feat ees, |! ty eo oie Met dee includingea Straight Aluminum paint and a Standard 
par- ! : ; i Red Oxide paint. 
pale HF 7. ii Sate A Fist LA og mn" This provides a complete line of paints for the protec- 
‘De Ri. (i: 7, ; maar 6: 7 tion of all industrial structures and equipment. Proven 
naf- f ee to be the most protective of paints at lowest cost per 
esi “x A YZ j gallon, judged by years of service. 
icts. ka a} Our laboratory facilities have been increased to provide for 


fe 1 | IDI XON’S 


- Maintenance all - PAINT SALES DIVISION. 
Floor 4] JOSEPH DIXON CRUCIBLE COMPANY 
, PAINTS ba JERSEY CITY, N. J., U. S. A. 
e “dl {| a? Made in 8 standard :S w Established 1827 


colors 


: Light Gray Oak 
tah Dark Gray Dust-proof ’ 
4 Rich Brown Special Tan ." 
m Standard Mahogany ‘ 
Green Red 


& This paint has been developed 

™ for the protection of wood, 
composition, cement, and con- \ 
crete floors of office build- Gy 


‘c” ings, factories, hospitals, 

%) ™ hotels, homes, etc. 

: P 2 Hi On concrete floors they will 
still we effectually withstand ‘‘dust- 

ie 3 Boe ing’ and the disintegrating [ies 
hich Vem 1 effect of alkali. 

hree { Send for Color Card 99-BF 9a 
ake ; > ae nig aa 

shed 





Mention Where You Saw the Advertisement 





98 THE REFINER AND NATURAL GASOLINE MANUFACTURER 


products is the same for all, I shall describe the pro- 
cedure for one and say that that may be applied to 
the-four; the only difference being in the tempera- 
tures at which the oils are treated and the amounts 
of chemicals used. 

For the general type of treating agitator is used. 
The reduced oil is charged to the desired outage and 
the temperature recorded. The best temperature at 
which to treat this oil “A” and likewise oils “B” and 
“C” is 60°-70°F. Care should be taken to see that 
te oil is dry, otherwise a cutter or drier of approx- 
imately two pounds of acid per barrel charged will 
be required. Assuming that the oil is dry, and that 
the temperature is 60°-70°F., the oil is agitated by 
means of air. For the first dump of acid 8 pounds 
of 66° Be. 93.5 per cent. Sulphuric Acid are pumped 
or blown onto the oil with agitation and blown for 
45 minutes, then allowed to settle approximately four 
to five hours at which time the sludge is pumped off 
or drawn off by gravity into a sludge cooking kettle. 
When all sludge is removed, the oil is agitated a 
second time and a second dump of 10 pounds per 
barrel of acid is given the oil. The time of blowing is 
45 minutes at the end of which time sufficient water 
is used to coagulate the pepper sludge and cause it 
to drop out readily. Three hours settling will be 
ample 

Before starting to transfer the sour oil to the wash 
agitator, the cone of the wash agitator should be 
filled with water. When this is done start to transfer 
the oil in the usual manner neutralizing at the same 
time with 6-7 Be. Soda Ash (Na’COs). This is ac- 
complished by pumping the neutralizing agent into 
the suction of the oil pump at such a rate that a 
sample of oil taken from the discharge of the oil 
pump when tested with phenolphthalein as indicator 
will show a faint pink coloration. Do not agitate the 
oil as it goes into the wash agitator. When all oil is 
transferred draw off the water and slight excess of 
alkali from the bottom of the agitator. Agitate the 
oil for 10 to 15 minutes but do not blast. An average 
sample of the oil should still show a faint pink color- 
ation with indicator. If it does not it will be neces- 
sary to add enough soda ash to give a positive test. 
When test is O. K. heat the neutralized oil to approx- 
imately 160°F. and add hot water to the extent of 
30.0 per cent by volume of oil to be washed. Keep 
the temperature to 160°F. and wash for 45 minutes. 
Let settle completely and draw off milk water to 
ditch. The oil after washing should show a faint 
pink coloration to indicator. Transfer oil to a bleach- 
er and brighten by means of air. The amount of acid 
used on the other oils is slightly greater than in the 
case of Paraffine “A,” depending upon the color of 
the finished oil desired. In the case of Paraffine “D” 
which is a red oil, Caustic Soda (NaOH) 15° Be. is 
used instead of soda ash in neutralizing. 

The finished oils as processed above will show the 


following tests: 

Paraf. “A” Paraf. “B” Paraf. “C” Paraf. “D” 
28.5° 27.5° 26.0° 24.2° 

355 375 395 410 

Fire 410 425 445 475 
Viscosity 92@100°F 105@100°F 182@100°F 285@100°F 


Color 
N.P.A. 2% 2% 3 6 
32 36 36 Pour 


Cloud 32 


Gravity 
Flash 
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This brings us to the Paraffine Slop cut in our pro- 
cessing of coking crudes as outlined in Part I. Re- 
garding this cut I shall say that it is added to the 
charging stock and recycled. The last product of any 
importance in the processing of coking crudes is the 
final residuum, namely—coke. This constitutes ap- 
proximately 4.0 per cent. of the crude running. | 
deem it unnecessary to discuss this product further 
since everyone working in petroleum refining knows 
what it is and the various uses to which it is put. I 
shall not take time to count the number of different 
or new products that are obtained by processing cok- 
ing crudes as described above but shall leave that 
to my reader. I believe my reader will agree that the 
subject of special processing coking crudes turned 
out to be more interesting than one had expected. 

This is the third and concluding part of the discus- 
sion on methods of processing coking crudes. 





PROPER DESIGN AND LAY-OUT OF AIR 
RECEIVERS 


(Continued from page 82) 





Primary or main receivers, or those next to the com- 
pressor, should be so piped up that the air will enter 
at the top and leave near, but a little above, the bottom. 
On secondary receivers this arrangement should be re- 
versed. On long pipe line systems small receivers, or 
moisture traps, should be placed at the low points in the 
lines, the piping entering and leaving at the top. These 
will catch the moisture condensed in the lines, which 
should be withdrawn frequently through a drain-cock. 

As a guide in seeing that an air receiver of ample 
capacity is obtained, Table 1 is given. 

Table 1 
Data on Air Receivers 
(Courtesy Ingersoll-Rand Company) 


For 110 Pounds Working Pressure. Tested to 165 Pounds 
Water Pressure 


Cubic Feet of 


© Free Air Per 


i) 


(Approx. ) 
Diameter 
of Safety 

™ Valve in 
Diameter 
of Inlet and 
Openings 
in Inches 
Compressor 
Capacity in 
Minute for 
which Receiver 
is best adapted 


in Inches 
Inches 


Diameter 
Contents 
Cubic Feet 


WX Discharge 


Ww 
on 
Ss) 
3 


_ 
oO 


150 

150 to 200 

200 to 300 

300 to 500 

500 to 700 

500 to 800 

700 to 1200 

1200 to 2100 

2000 to 3000 

3000 and over 
These are only fur- 
nished _horizonta 
style and are use 
as water traps i 

lines. 

Tested to 225 Pounds 


MPP poo 
BSLSSESERSSKRE 
— 

FOOCMDHNAAUMALWNH DH 


SRP 
OD 


For 150 Pounds Working Pressure. 
Water Pressure. 
18 10 1 Y, 135 
24 18 1% ag 
11 5 
= ii 225 to 300 
36 1% 300 to 450 
42 2 450 to 750 
42 2 750 to 1050 
48 2% 1050 to 1800 
2% - 1800 to 3000 


red 2% 3000 to 4500 - 
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New projects and plant enlarge- 
ments are often handicapped by 
slow delivery of apparatus 





The Fluor Cooling Tower never will be a 
source of delay to you. 


The Tower shown above was delivered and 
completely erected in 28 days from receipt of 
order. It is 675 feet long, and has a capacity 
of 25,000 gallons of water per minute. 


Whatever your cooling requirements, Fluor 
Service will meet them promptly, efficiently 
and satisfactorily. 


Jackson Engineering Corporation 


1022 Pacific National Bank Bldg., 
Los Angeles, California 


502 National Bank of Commerce 2015 Magnolia Bldg., 
Bidg., Tulsa, Okla. Dallas, Texas 
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REFINERY AND GASOLINE PLANT ACTIVITIES 


New Plants — Construction Notes — Personnel Changes 








a 





THREE GASOLINE PLANTS FOR 
RICHLAND PARISH, LA. 


With the recent organization of the 
Richland Carbon Company came the 
announcement that an absorption type 
natural gasoline plant would be erect- 
ed at once to be located between Alto 
and Archibald, Louisiana, in the Rich- 
land gas area. W. C. Feazel, Monroe 
and Richland operator, S. R. Humble, J. 
A: Hale and J. A. Hemler, operators in 
the same districts are the organizers of 
the Richland Carbon Company. The 
carbon plant will consist of four units 
and burn 20,000,000 cubic feet per day. 
The natural gasoline plant will first ex- 
tract the gasoline from the gas which 
has a recovery of 300 to 400 gallons 
per million cubic feet. 

A second natural gasoline plant is 
to be erected by H. E. Oliver, Shreve- 
port, and associates, operating under 
the name of Creole Carbon and Gaso- 
line Company. This company’s carbon 
and gasoline plants will be located sev- 
en miles north of Mangham, Richland 
Parish, on the Missouri-Pacific Rail- 
road. Initial gas capacity is reported 
at 8,000,000 cubic feet per day. Surplus 
gas from the company’s properties is to 
be conducted to Swartz through a 20 
mile gas line which is to be constructed 
for this purpose. 

The Mississippi Valley Fuel Com- 
pany which is to build a gas line from 
the north Louisiana gas fields to St. 
Louis, is building a natural gasoline 
plant near Alto, in the Richland field. 
The plant is to treat gas at the rate of 
100,000,000 cubic feet daily before it 
goes into the St. Louis pipe line. 
Sterns-Roger Manufacturing Company, 
Denver, Colorado, distributors of J. A. 
Campbell Company Oil Froth absorp- 
tion plant equipment are building the 
plant at an estimated cost of $300,000. 

The Mississippi Valley Fuel Com- 
pany is comprised of Standard Oil 
Company of New Jersey, Columbian 
Carbon Company, United Carbon Com- 
pany, Electric Power and Light Cor- 
poration, Moody-Seagraves Corpvora- 
tion and Palmer Corporation. 


EMPIRE’S CHICAGO PLANT 

Empire Refineries, Inc., has work 
well under way preparing its site at 
East Chicago for the new refinery. 
Some contracts have been let for ma- 
terial. Tankage materials are being de- 
livered to the site by Graver Corpora- 
tion and Chicago Bridge and Iron 
Works. Empire has secured franchise 
from the city council to proceed with 
the laying of pipe lines, sewer and 
water connections and trackage. Most 
of the work of erection of the plant 
will be taken care of under manage- 
ment of the company. 





Standard Oil Company of Indiana is 
constructing two 3000 barrel Cross 
units at its Whiting refinery, and two 
12,000 barrel capacity tube still skim- 
ming units. At its subsidiary company 
plant of Dixie Oil Company at Supe- 
rior, Louisiana, a 2000 barrel Cross unit 
of latest design is under construction. 
The larger Cross units going in at 
Whiting are said to be similar to those 
of the same capacity at the Magnolia 
Petroleum Company Plant at Beau- 
mont, Texas. These are the largest 
Cross stills at present. 


WALTERS REFINERY RESUMING 


Walters Refining Company, Walters, 
Oklahoma, will resume operation of its 
1500 barrel plant treating crude secur- 
ed from the fields near this city. The 
Refinery has been shut down since the 
fall of 1928. Van D. Rathbone is man- 
ager of the company and has charge of 
refinery operations. C. R. Virtue, Yale, 
Oklahoma, is president. Herman Son- 
ken, Kansas City, is vice president and 
B. E. Moses, also of Kansas City is 
secretary. 





Work on the installation of two large 
vapor recovery plants at the refineries 
of Standard Oil Company of Louisiana 
and Standard Oil Company of Indiana, 
at Baton Rouge, Louisiana, and Whit- 
ing, Indiana, is well under way. Engin- 
eering Research and Equipment Com- 
pany has charge of installation work at 
both plants. 


The vapor recovery system at the 
Whiting plant will consist of two units 
with a total capacity of 300,000 gallons 
of gasoline daily. The plant consists of 
absorption, distillation and rectification 
equipment, and is to produce a propane 
free product. At Baton Rouge the sys- 
tem will be in three units with a total 
capacity of 240,000 gallons. Plant effi- 
ciency calls for a propane free recti- 
fied gasoline. 





Improvements under way at the Un- 
ion Oil Company of California, Los 
Angeles refinery, consist of a 15,000 bar- 
rel daily capacity fuel oil topping and 
viscosity reducing plant. Construction 
is to be completed in the next few 
weeks. 





Wewoka Refining Company has been 
granted charter and plans to erect a 
refinery at Wewoka, Oklahoma, in the 
near future. James E. Dunn is presi- 
dent of the new company. J. Earl Dunn 
and M. E. Michaelson are associated 
in the venture. E. A. Hawley is look- 
ing after the installation of the new 
plant. 









PLANS REFINERY 


The El Camino Oil Company, inde- 
pendent jobbing company, Los Angeles, 
California, plans to enter the manufac- 
turing branch of the industry with a 
small refinery at Los Angeles and a 
natural gasoline plant at Sunshine acres, 
near the Santa Fe Springs oil produc- 
ing area. A site has been secured on 
Margaret Road, two miles south of 
Santa Fe Springs. This company has 
been distributing gasoline in the Los 
Angeles territory for several years. 


NEW YORK PLANT 


With the recent merging of several 
companies operating leases in_ the 
northern Pennsylvania and Southern 
New York Oil Fields, comes the an- 
nouncement that the new organization 
plans the erection of a refinery at 
Wellsville, New York, for the manv- 
facture of gasoline and lubricants from 
its own production which totals 21,000 
barrels of Pennsylvania grade crude oil. 

The merger was directed by W. E. 
Dusenberry, president of the First Na- 
tional Bank of Olean, New York. In- 
cluded among the merging companies 
forming the new organization are the 
Messerly Oil Company, Shaner Oil 
Company, Davis Oil Company, Mx 
Creek Oil Company and the Kings Run 
Oil Company. Production will be se- 
cured from leases at Duke Center, Mix 
Creek, and Kings Run, near Eldred, 
3olivar and Rock City. 


PLAN NEW PLANT 


A 280-acre refinery site has been pur- 
chased by the Indiana Oil and Gas 
Company, San Antonio, which recently 
secured controlling interest in the Gray- 
burg Oil Company at this city. Silas M. 
Newton, president of the company, an- 
nounces that the new refinery will not 
be erected immediately, but that the 
company will continue to operate the 
old Grayburg refinery close in at San 
Antonio. 

Upon completion, however, of the 
new refinery, the old Grayburg plant 
will be dismantled, thus ending a bat- 
tle some years old with the city which 
has endeavored to force the plant t? 
move on several occasions. 


GILMORE EXPANDING 


Forrest E. Gilmore Company 4 
nounces that it is entering upon a pro 
gram of expansion during the curremt 
year which will involve the re-vampins 
of several of its 12 natural gasoline 
plants and the possible erection of ad- 
ditional facilities for gasoline extrac 
tion in the territories where the com 
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A representative in every | 
important city 


Reaching from coast to coast, Homestead 
has built solidly, carefully, to give users of 
Homestead Valves the same quality of serv- 
ice that has made their valves more and 
more popular in oil refineries. 


Whether you are in New York City, on the 
Atlantic, or San Francisco, on the Pacific, 
you will find a Homestead Representative 
near you, ready to serve, in many cases di- 
rect from stock. 


Write for catalog. 


Homestead Valve Manufacturing Company 
P. O. Box H—Coraopolis, Penna. 


Established in 1892 
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Cast steel refinery valve—full round 
machine finished port straight through 
plug and body. For 300 Ibs. working 
pressure and 750 degrees F. Recom- 
mended for handling hot oil vapors 
or for use on lines from cracking stills 
where valves are subject to carbon 
deposits. 


Figure 65 
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One of our cooling towers installed at the Boynton, Oklahoma, 
plant of the Transcontinental Oil Company. 


When Engineers Decide 


F THE selection of a cooling tower is left to the refinery 
engineers, they usually decide in favor of apparatus which 
they know will deliver definite guaranteed results. 


For over 20 years we have been erecting and designing 
cooling towers and spray nozzle cooling systems for the lead- 
ing refiners of the country. In each case, the problem pre- 
sented to us has been successfully solved by our engineers to 
the entire satisfaction of the purchaser. 


The most economical cooling tower you can buy will be 
the one which gives you the best cooling results; the tower 
which stands up longer and requires fewer repairs. We shall 
be glad to design and erect such equipment for you. 


THE COOLING TOWER COMPANY, Inc. 


15 JOHN STREET NEW YORK 


Houston, Texas Los Angeles, Calif. 
The J. A. Rossiter Co., Tulsa, Okla., N. O. Fleming Co., 
410 Union Nat’! Bank N. M. Muir, 5815 Maywood Ave., 

Building Kennedy Bldg. Huntingdon Park 


Local Representatives: 


Representatives in Other Principal Cities 
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The Spiral Motion Is the Trick 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 


Made of acid-resisting shale—practi- 
cally indestructible. 


Used by all big producers because of 
the intensive movements. 


Samples on request 





B. MIFFLIN HOOD CO., DAISY, TENN. 
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pany is operating—Central Oklahoma 
and the Panhandle area of Texas. 

Forrest E. Gilmore has retired from 
the company as vice president and chief 
engineer. In his place R. M. McCalley, 
formerly superintendent of the Port- 
land Gas and Coke Company, has been 
appointed manager. Offices are main- 
tained in the Wright Buiding, Tulsa, 
but the company headquarters are at 
Portland, Oregon. 

Chester A. Sheppard, Portland, Ore- 
gon is president of the company. Hil- 
mer M. Papst, vice president and gen- 
eral manager of the Portland Gas and 
Coke Company is chairman of the 
board. E. L. Hall, general superintend- 
ent of the Portland company is execu- 
tive vice president directly in charge 
of operations of the company. Seth L. 
Roberts is secretary. 

C. J. Smith, formerly of the Stand- 
ard Oil Company of California is sup- 
erintendent in charge of operations. 
Fred Jacobs is supreintendent of con- 
struction, and R. R. Owens is in charge 
of land and leasing department, W. J. 
Palmer of Los Angeles is head of the 
engineering department. The Engineer- 
ing Research and Equipment Company 
is the consulting engineering company 
for the Forrest E. Gilmore Company. 





PARAGON EXPANDING 


The expansion program of the Para- 
gon Refining Company, Toledo, Ohio, 
which is to practically double the ca- 
pacity of the plant will also include 
the installation of a third Dubbs type 
cracking unit with flashing system. The 
new unit is to be 2000 barrels daily 
capacity. Additional storage facilities 
will be provided and a modern gasoline 
recovery plant installed and crude dis- 
tillation system will be enlarged. 





MUSKEGON REFINERY 
BUILDING 


With the organization of the Muske- 
gon Refineries, Inc., Muskegon, Mich- 
igan; the 500 barrel skimming plant 
formerly owend and operated at Lex- 
ington, Kentucky, has been moved from 
its old location in Kentucky to this 
city. A. V. Smith, Lexington, Kem 
tucky; Harold H. Cornelius, Grand 
Rapids, and Harris E. Galpin and Nor- 
bert Lambert of Muskegon are the i 
corporators of the new company. 

The plant is to be placed in opera 
tion soon and sufficient crude has been 
contracted for to start and continue Op 
erations at the rate of 600 barrels daily, 
running about half Dundee and halt 
Traverse crude. It is planned to it 
crease capacity of the plant to 2000 bar 
rels in the near future. 





BURFORD LEAVES CRYSTAL 

F. W. Burford, president of the Bur 
ford Oil Company has resigned as vice 
president and general manager of the 
Crystal Oil Refining Corporation, of 
Shreveport, Louisiana, and will devote 
his time to the Burford Oil Compafy 
at its general offices at Pecos, Tex 
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In the Refinery 
Proved Dependability Is Essential 


Darling Gate Valves owe their existence to the successful applica- 
tion of a sound principle conceived over a quarter of a century 
ago. This principle has never been changed nor has the fine qual- 
ity of the original model been altered in a generation of valve- 
making. 

The same enduring service which made the first Darling Valve 
famous is found, in full measure, in the Valves you buy today. 
The same honesty of materials and workmanship that veteran re- 
finers admired is yours when you equip with Darlings. 

There's a type and size for every requirement and each lives up to 
the Darling reputation for long life, easy operation and minimum 
repair. 


DARLING VALVE & MFG. CO. 


Williamsport, Pa. 


NEW YORK CHICAGO OKLAHOMA CITY HOUSTON | 


GATE VALVES 
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where the company has recently com- 
pleted erection of an office building on 
the plant site. 

John J. Thomas who has been at 
Pecos in the position of general sup- 
erintendent of the Burford Oil Com- 
pany refinery has been elected a vice 
president of the company. Mr. Thomas 
was formerly with Skelly Oil Company. 
Later he took charge of refinery opera- 
tions for the Crystal Oil Refining Cor- 
poration at Shreveport. When work was 
Started on the erection of the Burford 
Oil Company’s 6000 barrel plant with 
its two Jenkins cracking units, last 


year, he was transferred to Pecos to 
take charge of construction and opera- 
tion of the refinery. 





of efficiency. 


experienced engineering. 
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DUPLEX 


EFFICIENCY 


What this word means to 
users of ERECO Equipment 
The high efficiency of ERECO DUPLEX Fractionating stills is 
shown by these distinctive points: 
1. Low agitation steam consumption. 


2. High gasoline production for size of equipment. 
3. Automatic control of end point without sacrifice 


4. Uses absorption oil with low initial boiling point. 


The above advantages are assured by patented features and by 


ERECO DUPLE 


Natural Gasoline Plant 
and Refinery Equipment 


ERECO also represents an advisory service. 
Our engineering staff has been exceptionally 
successful in solving difficult problems in de- 
signing refinery vapor recovery equipment. 


Get in touch with any of our 
conveniently located offices. 


Engineering, Research 
& Equipment Company 


Consulting, Research, Design, Manufacturing and Construction 
Absorption Plant and Refinery Equipment 


655 Roosevelt Bldg., Phone TRinity 4661, Los Angeles, Calif. 


Tulsa, 
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CENSUS REVEALS DECREASE IN 
REFINERY REVENUES 


According to the Census of Manu- 
factures, conducted by the Department 
of Commerce for 1927, establishments 
engaged primarily in the refining of 
petroleum reported a decrease of 9.8 
per cent. in value of products as conr- 
pared with similar data for 1925. Dur- 
ing 1927, the value of refined products 
was $2,142,648,503, while in 1925 the 
value was reported as $2,376,656,556. 
There were 354 refineries during 1927, 
of which 62 were located in Texas, 54 
in California, 48 in Pennsylvania, 46 in 
Oklahoma, 15 in Kansas, 15 in Mon- 
tana, 15 in Wyoming, 12 in Louisiana, 
12 in Ohio, 10 in New Jersey, and the 
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remaining 65 in 21 other states. In 
1925, the refining industry was repre- 
sented by 359 refineries. The census 
report shows that the refining industry 
employed 71,234 wage earners, exclusive 
of salaried employees, with a total pay- 
roll of $113,716,705. Crude oil consuin- 
ed by refineries is reported as 832,383,- 
500 barrels for 1927, compared with 
739,489,345 barrels for 1925. 





EMPIRE STARTS NEW REFINING 
PLANT IN CHICAGO AREA 


Empire Oil & Refining Company will 
build its fifth refining plant in the Cal- 
umet industrial district near Chicago, 
according to announcement made in 
Bartlesville March 29. A site of 370 
acres has been bought and the plant 
of 15,000 barrels daily capacity will be 
built there. The company began con- 
sideration of a northern refinery sey- 
eral months back. After investigation 
the Chicago area was selected. 

Later Empire Pipe Line Company 
and. The Texas Pipe Line Company 
joined in a partnership pipe line ven- 
ture. The 12-inch line is now under 
construction from the Mid-Continent 
to Chicago. The Texas Company has a 
refinery at Lockport, Illinois, which 
will be served by the line. 

Empire Oil & Refining Company now 
has four refining plants, one at Cush, 
ing, one at Ponca City and one at Ok- 
mulgee, Oklahoma, the fourth at Gain- 
esville, Texas. 





Homer H. Johnson, president of the 
Johnson Oil Refining Company of Chi- 
cago died there early in March. The 
Johnson Oil Refining Company was 
formed in 1909 and Mr. Johnson be- 
came president in 1920. It has a re- 
fining plant at Cleveland, Oklahoma, 
with bulk and retail distributing facili- 
ties in the Chicago territory. 





The Moorer-Laney Company, Tulsa 
Loan Building, Tulsa, has been appoint- 
ed Mid-Continent distributor for the 
products of the American Spiral Pipe 
Company of Chicago, manufacturers of 
forged steel flanges for use in pipe line 
construction and refinery and natural 
gasoline plant work. 





THOMAS VICE PRESIDENT OF 
BURFORD COMPANY 

John J. Thomas, who has been super- 
intendent of the Burford Oil Company 
refinery, during its construction @ 
Pecos, has been elected a vice presi 
dent of the company. Thomas formerly 
was with the Skelly Oil Company and 
later joined the Crystal Oil Refining 
Corporation at Shreveport. When 
Freeman W. Burford organized the 
Burford Oil Company, Thomas was Put 
in charge of construction of the new 
West Texas plant. 





Construction of a new grease plant 
at Ponca City by the Marland Refining 
Company is well under way. The plat 
will be capable of producing 5,000,000 
pounds of grease per year. It will be 60 
feet square and three stories high. 
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GYRO AGREEMENT 


Following the signing of an agree- 
ment with members of the Paten Club 
Max B. Miller of the Max B. Miller 
Company, licensors of the Gyro Vapor 
Phaze cracking unit developed in the 
refineries of the Pure Oil Company, is- 
sued the following statement: 

“The Gyro Process Company has se- 
cured the right to offer its licensees 
rights under all cracking patents own- 
ed or controlled by The Texas Com- 
pany, Standard Oil Company (Indana), 
Standard Oil Company of New Jersey, 
Gulf Refining Company and Gasoline 
Producers Company in so far as these 
patents rélate to the operation of the 
Gyro Vapor phase cracking process as 
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developed in the refineries of the Pure 
Oil Company. 


“In developing the patent situation 
surrounding the Gyro process it appear- 
ed that many of the inventions owned 
by the companies referred to above, 
which relate not only to the processing 
of the oil but also to the character of 
the product resulting, interefered with 
Gyro’s inventions to a major degree. 


“In consequence, by completion of 
this agreement it has been the aim of 
each of the contracting parties to per- 
mit the Gyro Process Company | to 
offer its licensees patent protection of 
a scope sufficient to eradicate entire- 
ly any doubt as to either patent valid- 
ity or title. 








Tycos Back Pressure Regulator 


(Pilot Operated) 

























HE Tycos Back Pressure Regu- 

lator is a pilot operated con- 
troller, operating either by com- 
pressed air or gas. The control 
pressure works directly against the 
diaphragm and the instrument prop- 
er. This in return operates the pilot 
valve to transmit the 
necessary motive ,ressure for open- 
ing and closing the control valve. 


release or 


Whereas with ordinary self-acting type of regulator, a pres- 
sure change of several pounds may be necessary to operate 
the controller, the Tycos Regulator affords that immediate, 
sens:tive, and positive response to the slightest fraction of 
pressure change in the system under control. 

Tycos Pressure Regulators can be changed from the back 
pressure controller to the reducing pressure regulator, by the 
simple exchange of pilot valves in the instrument proper. 
Likewise a change from a higher pressure to a lower pres- 
sure controller, or vice versa, can be made by an exchange 
of diaphragms in the instrument itself, where the control 
valve itself is suitable for different pressure operations. 


Catalog Part 1700 


Write for 

which is devoted entirely to the applica- 

tion of Tycos instruments in the oil 
industry. 


Tycos 


Taylor /nstrument Companies 


Rochester, N. Y., U. S. A. 
Canadian Plant: Tycos Bidg., Toronto. 


Manufacturing Distributors in Great Britain: 
Short & M ¢ ., Lond 





Tycos 
Temperature 
Instruments 


INDICATING- RECORDING CONTROLLING 
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“It is hoped that the arrangement 
will stimulate vapor phase cracking and 
as a result, render a service to the in- 
dustry as a whole in connection with 
the development of an anti-detonating 
motor fuel sufficient to permit prem- 
ium prices. 

“Max B. Miller & Company are to 
continue as representatives for the 
Gyro Process.” 





REFINERY AT SEMINOLE 


The first refinery to be constructed in 
the Greater Seminole area, Oklahoma, 
began operations early in April. The 
plant is located about three miles east 
of Seminole City on the Rock Island 
Railroad and is operating under the 
name of Seminole Refining Company. 
The plant, which was erected with Sem- 
inole capital, has a capacity of 1000 bar- 
rels of crude daily . 

It is reported that in addition to the 
usual skimming plant products, gaso- 
line, kerosene, gas oil, and fuel oil, the 
company expects to produce a collodial 
graphite, working under a German pat- 
ent. Marlin Williams is superintendent 
of operations, and general manager. 

The Greater Seminole area is the 
only major producing district in many 
years which has had to wait until it 
was nearly three years old to get its 
first refinery. 








ADDITIONAL VAPOR PHASE 
UNITS IN CANADA 


McColl Frontenac Refinereis, Inc, 
after successfully operating its Gyro 
Vapor phase cracking unit in its Mon- 
treal refinery for some time, now con- 
templates the erection of two 1000 bar- 
rel units of the same process at its 
Toronto, Ontario, plant in the near 
future. 





Thos. S. Cooke recently elected to 
the board of directors of the Standard 
Oil Company of Indiana, was until 
about a year ago the general superin- 
tendent of refineries of the Standard 
Oil Company of Indiana in the Rocky 
Mountain states. Since that time, he 
has been vice president in charge of 
manufacturing for the Pan American 
Petroleum & Transport Company. His 
residence is still maintained in Caspet 
where Mrs. Cooke and their children 
make their home. 





Four Cross Cracking units of 30 
barrels daily capacity each are being 
erected by Magnolia Petroleum Com- 
pany at its principal refinery at Beat- 
mont, Texas, to replace cracking equip- 
ment that has been in service a num 
ber of years and now unsatisfactory for 
the company’s requirements. In addi- 
tion to this’ equipment, the company 
is adding three Kellogg pipe stills % 
10,000 barrels capacity each, and the 
latter will also displace a few old stills 
of smaller capacity. The new work will 
boost the daily crude requirements of 
the Beaumont plant about 15 per cent. 
or to approimately 77,000 barrels daily- 
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the American Ceramic Society, the Am- 
erican Society For Testing Materials, 


J. Spotts McDowell has been ap- a te ig avs aang Fe d 
pointed director of research of the Har- te ee eee Lae Sm 
other societeis of which he is a mem- 


bison-Walker Refractories Company, , 
“ _— ber. He is a graduate of the Massa- 
Pittsburgh. ; ‘ ; 
7 chusetts Institute of Technology in 
The scope of the company’s research Mining Engineering. 
work will be broadened at the central F 
laboratory in Pittsburgh, while in gen- 
eral, control work to insure uniformity The New Jersey Zinc Sales Com- 
of product, will to a large extent be pany, 160 Front Street, New York City, 
handled in the smaller laboratories at has off the press an eight-page bulletin 


RESEARCH DIRECTOR 























the individual plants. devoted to the description of Zilloy 

Mr. McDowell, who has been con-_ roofing and siding products. The per- 
nected with the Harbison-Walker Re- fected non-rusting qualities of these 
fractories Company 20 years, is well products are featured in the bulletin, 
known to the refractories and allied in- which consumes about half of its space 





dustries through his contributions ta to illustrations. A copy may be obtain- 
technical literature and his activities in} ed by writing the above address. 
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Louis Allis explosion-proof 
self-ventilated A.C. Motor. 


Explosion-Proof Motor 
for Refineries and Bulk Plants 


Tested and Listed by Underwriters’ Laboratories . . . For use 
wherever gasoline is made, used, or handled . . . The only 
approved explosion proof motor of self ventilated type . . . 
Weight is only half that of non ventilated motor—and but 
slightly greater than ordinary open motor . . . Can be in- 
stalled in practically same space as open motor . . . It is suit- 
able, therefore, for mounting direct on pumps, etc. . . . It 
brings to refineries and bulk storage plants for the first time 
the economy and convenience of a small, safe, direct motor 
drive—without use of fire walls . . . Permitted under National 


Electrical Code. 
Practical — Safe — Economical 


Standardize on this Louis Allis motor for your plant, 
Specify it on machines that you buy. 


a practical 


Sizes 1 to 15 H.P. available now, 2 to 30 H.P. in near future. 


Write for descriptive pamphlet. 


| THE LOUIS ALLIS co. 


Motor specialists for 27 years Milwaukee, Wis. Offices in principal cities 
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MOON WITH McKEE 


V. T. Moon has recently left Marland 
Refining Company, Ponca City, Oklahoma, 
to join the staff of Arthur G. McKee & 
Company, engineers and _ contractors, 
Cleveland, and will serve as designing en- 
gineer in the company’s refining division. 
He was graduated in civil engineering 
from Arkansas University in 1910, and 
joined the Frisco and Kansas City Rail- 
way for three years. From 1913 to 1917 
he was with the engineering division of 
the American Bridge Company at Gary, 
Indiana, and then went with the Oklahoma 
Iron Works, Tulsa, until 1919, when he 
entered the World War to become a cap- 
tain in the engineers corps. He joined 
Marland Refining Company in 1920 and 
served that company until 1929, at which 
time he was refinery engineer in charge of 
all design, construction and maintenance 
of the plant. 





BLOWER BULLETIN 


The Connersville Blower Company, 
Connersville, Indiana, manufacturers of 
rotary positive pressure blowers, gas 
meters, exhausters and boosters and 
pressure and vacuum pumps has rec- 
ently issued Bulletin No. 121, which 
supercedes Bulletin No. 21-C. In addi- 
tion to describing the general operating 
features of the Victor rotary positive 
blowers, this bulletin lists a number of 
processes to which the blowers have 
been successfully applied. It also con- 
tains tables for capacities for machines 
arranged for belt drive and direct mo- 
tor drive. 

Bulletin No. 121 is a four-leaf fold- 
er type and cut to fit a loose-leaf cover 
or be handily bound. It will be mailed 
upon request to the company. 





G. A. Anderson, assistant plant sup- 
erintendent of Humble Oil & Refining 
Company’s experimental station, Breck- 
enridge, died March 7 as a result of in- 
juries received in a laboratory explosion 
the day before. Dr. J. W. Pugh, plant 
superintendent, and Jack Lucas, 4 
welder, were killed in the explosion 
March 6. 





Probably the last battery of cheese 
box still in the Mid-Continent area is 
now being replaced by modern tubular 
retorting equipment. Illinois Oil Com- 
pany operators of a small refinery at 
Cushing, Oklahoma, is replacing its 14 
year old battery of cheese box stills 
with a 2500 barrel tube still being 1- 
stalled by Smith & Leslie, Inc. This 
new still is designed to secure yields of 
gasoline, kerosene, gas oil in one OP 
eration, and will be equipped with 
Smith & Leslie type of bubble towers. 





A. C. Knight, formerly of the Over 
sole Rubber Corporation, New York 
City, has been added to the selling staff 
of the New York office of the Read- 
ing Iron Company. 
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NATIONAL 


TUBULAR PRODUCTS 


for Every Oil and Gas Purpose 


‘NATIONAL 


Standard of America’s Oil Fields 


From Well, to Pipe Line, to Refinery— 
whatever the need may be—there’s a 


“NATIONAL” Pipe for the Purpose. 


NATIONAL TUBE COMPANY 


Frick Building, Pittsburgh, Pa. 
Subsidiary of United States Steel Corporation 


Mention Where You Saw the Advertisement 
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REFINERS CONSIDER BETTER 
MARKETING 


(Continued from page 66) 


ducers & Refiners Corporation, Inde- 
pendence, Kansas; M. J. Grogan, Louis- 
iana Oil Refining Corporation, Shreve- 
port; and George D. Locke, Barnsdall 
Refineries, Inc., Chicago. 

Howard Bennette of Tulsa was re- 
tained as managing director and A. V. 
Bourque, who joined the association 
last December as secretary, remains in 
that capacity. 

Directors are H. T. Ashton, Lubrite 
Refining Company, St. Louis; D. E. 
Buchanan, Chesnut & Smith Corpora- 
tion, Tulsa; F. W. Burgord, Crystal Oil 





Refining Corporation, Shreveport; Shel- 
don Clark, Sinclalir Refining Company, 
Chicago; Walter Miller, Marland Refin- 
ing Company, Ponca City; L. R. Craw- 
ford, Producers & Refiners Corpora- 
tion, Independence; H. A. Trower, 
Phillips Petroleum Company, Bartles- 
ville; A. L. Derby, Derby Oil Com- 
pany, Wichita; A. F. Garrett, Tidal Re- 
fining Company, Tulsa; G. G. Woodruff, 
Shell Petroleum Corporation, St. Louis; 
John L. Gray, Shaffer Oil & Refining 
Company, Tulsa; D. P. Hamilton, Root 
Refineries, Inc., Shreveport; C. L. Hen- 
derson, Vickers Petroleum Company, 
Wichita; R. R. Irvin, White Eagle Oil 
& Refining Company, Kansas City; E. 
D. Levy, Pierce Petroleum Corpora- 
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| For Pumping and — 
Measuring Acids 


Ror pumping and measuring acids in oil treating processes, 
the Duriron reciprocating pump gives a non-pulsating 
flow which results in a uniform treating of the oil. 


This acid-proof unit can be used for pressures up to 50 Ibs. 
per square inch. With a variable speed mechanism, as 
shown in the illustration, varying quantities up to 31 gal- 
lons per minute can be measured with the greatest accuracy. 


All parts of this pump coming in contact with the treating 
agent are Duriron, and so immune to acid attack. 


Duriron reciprocating pumps may be belt driven or direct 
connected to an electric motor or steam turbine. 


Your inquiry for full information will re- 


ceive prompt attention. 


7% DUR IRON COMPANY 


Duriron Plunger 
Pump No. 215-D, 
with Reeves 
Variable Speed 
Drive. 
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tion, St. Louis; E. J. Marston, Texas 
Pacific Coal & Oil Company, Fort 
Worth; L. B. McCammon, Transcon- 
tinental Oil Company, Tulsa; O. L. 
Cordell, Independent Oil & Gas Com- 
pany, Tulsa, and J. S. Cosden, Cosden 
& Co., Fort Worth. 

Ex-officio directors are D. W. Moffit 
Mid-Continent Petroleum Corporation, 
Tulsa; P. M. Miskell, Empire Oil & Re- 
fining Company, Tulsa; F. A. Pielstick- 
er, Skelly Oil Company, El Dorado, 
Kansas; W. H. Isom, Sinclair Refining 
Company, New York, and George 
Moore, Cosden & Co., Chicago. 


Technical Program 


The technical meeting of the second 
day was the occasion for the presenta- 
tion of four papers. Dan J. McQuid of 
the Taylor Instrument Company, Ro- 
chester, New York, gave a talk on the 
manufacture and use of control instru- 
ments for the refining nidustry. Dr. 
Sidney Born, assistant superintendent 
of refineries for the Transcontinental 
Oil Company, Tulsa, read a paper on 
the “Relative Valuation of the West 
Texas and Mid-Continent Crudes.” L. 
A. Mekler of the Universal Oil Proa- 
ucts Company, Chicago, read a paper 
on “The Effect of Furnace Design on 
Cracking Still Operation.” W. R. Houn- 
sell, superintendent of the Houston Oil 
Company refinery at Camden, Arkan- 
read a paper on “Blue Solution 
Treatment.” This paper presented ma- 
terial similar to that offered in a paper 
Mr. Hounsell prepared several months 
back for The Refiner and Natural Gas- 
oline Manufacturer. 


sas, 


L. R. Crawford, vice president of the 
association and chairman of the com- 
mittee on manufacture said after this 
session that the technical men of the 
refining industry should be consulted 
consulted in working out cost account- 
ing methods for refineries. A commit- 
tee will be appointed to work out metn- 
ods of cost accounting from the opei- 
ating viewpoint. 


Rubshel, Texas, Inc. 


A. C. Holzapfel, president of the In- 
ternational Compositions Company and 
of Rubshell, Inc., New York City, has 
recently established a new company with 
headquarters at Houston, Rubshell, Tex- 
as, Inc., of which he is vice president and 
general manager. 

Rubshell paints, which have been de- 
veloped after several years of research 
by the International Compositions Com- 
pany and*Rubshell, Inc., will be the chief 
product handled by the new Texas com 
cern, which during March obtained its 
first major contract following establish- 
ment in this territory, one of supplying 
Rubshell products for finishing work 0” 
a Gulf Coast refinery. 
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ABSTRACTS OF TECHNICAL LITERATURE 


Of Particular Interest to the Plant Operator 


By H. L. KAUFFMAN 








Cracking 

Critical Temperatures and Oil Cracking. 
McKee and Parker. (Ind. and Eng. 
Chem., Vol. 20, No. 11, November, 1928, 
pp. 1169-72). 

For a means of distinguishing accurate- 
ly between liquid-phase and vapor-phase 
cracking processes, especially for the pur- 
pose of patent specifications, investiga- 
tion was made into the critical tempera- 
tures of hydrocarbon-oil mixtures. It 
proved that such mixtures do have a 
definite critical temperature at which, un- 
der proper pressure, the meniscus divid- 
ing liquid from vapor disappears; and 
that for both straight and branched-chain 
paraffin and olefin hydrocarbons and for 
naphthenes, the critical temperature can 
be calculated from the formula: 
tc= 1.05 th-+ 160, te being the critical 
temperature in °C. and tb the average 
boiling point obtained from the data given 
by the A.S.T.M. distillation. For aro- 
matics the constant to be added is 208. 
The phase rule requires that there be one 
temperature at which such a mixture of 
hydrocarbons is homogeneous. The re- 
sults also show that the critical tempera- 
tures of some oils lie below the tempera- 
ture at which they are cracked in some 
of the so-called liquid-phase cracking 
processes, as the Cross and the tube-and- 
tank; and the critical temparture falls as 
cracking proceeds and light fractions are 
formed. Table II, in which are given the 
critical temperatures of the oil as it was 
charged to a Cross unit and as it left 
the heating tubes which temperatures were 
calculated from the A.S.T.M. analyses, 
is shown below. In the Cross and the 
tube-and-tank processes the average tem- 
perature of the oil as it leaves the heat- 
ing tubes is 454°C. (849.2°F.). 


TABLE II 
Average Critical Temperature for 
Different Distillates 


a 
'B pw. & —Cross Plant Data— 
» °: Charging Oil at end 
Obsd. £828 Stock of Tubes 
CC ame 8 OF oR ° oR 
C. gos °C. I C: F. 
Kerosene 405 376 -444 831 424 795 
Mineral seal 
or “300” oil 458 413 
Gas oil 475 425 


Experimental determinations of critical 
temperatures were made with the oils in 
sealed Pyrex tubes heated electrically in 
Vertical position. The temperature at which 
the meniscus disappeared and then reap- 
Peared in cooling were indicated by a 
Pt-PtRh thermocouple together with a 
potentimometer, with an accuracy of 
=2°C. It was found that by raising the 
temperature about 5°C. per min. there was 
NO appreciable temperature lag through 
the thick walls of the tube. The error due 
to cracking while heating was in progress 


was estimated by heating a Bradford, 
Pa., gas-oil sample three times to the 
critical temperature and noting the lower- 
ing of the critical temperature with each 
heating. The drop was about 7°C. for 
nine minutes’ cracking. It is important to 
put such an amount of oil into the tube 
that, after expansion, it will be as nearly 
full as permissible for clear reading of 
the meniscus. A tube: liquid ratio of 1.9 


will reduce the error, which is due to fail- 
ure to obtain homogeneous conditions in 
the tube, to not over 4°C. The total 
possible error in critical-temperature de- 
termination does not exceed 10°C., or 
18°F. 

The constant 208 given above for mix- 
tures of aromatics will give a calculated 
figure which checks with the observed 
figure only if the mixture is 100 per cent. 





tank ships. 


THE H-H INHALATOR 


A Valuable Resuscitation Device 
for the Oil and Gas Industries 


The H-H Inhalator is a resuscitation device for 
administering Carbogen (95% of Oxygen and 
5% Carbon Dioxide) to those overcome by 


Petroleum Vapors 


Hydrogen Sulphide Gas 
Carbon Monoxide 
Smoke, Fumes and Other Causes 


When respiration has stopped, artificial respira- 
tion by the manual prone pressure method should 
be employed to start spontaneous breathing. This 
effort should be assisted by administering Car- 
bogen simultaneously from the H-H Inhalator. 


The H-H Inhalator is officially approved by 
the American Gas Association and is widely used 
by oil companies at refineries, in the field and on 


For complete information write for Bulletin 
No. 80. Demonstrations will be given on request. 





Aine Safety |: 








ae Appliances Co. 

 \ance/ 

Braddock, Thomas and Meade, Pittsburgh, Pa. 
“Everything for Mine and Industrial Safety” 
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aromatic. The equation may thus be used 
to gain an idea of the chemical composi- 
tion of an oil. Critical temperatures of 
several percentage-by-volume mixtures 
were determined and also calculated by 
the rule of Straus and Pawlewski. Ten 
per cent. of a gasoline, observed critical 
temperature of 298°C. was mixed with 90 
per cent. of gas oil, observed critical 


temperature 478°C. 0.1x298° + 0.9x 
478° = 459°C.; observed value, 468°C. 
Asphaltic materials soluble in the oil 


originally were found to remain in solu- 
tion when the oil was held above its criti- 


cal temperature for a long time. 
x * * 


Treating 


The Action of Sulfuric Acids on 
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Olefins, etc. Ormandy and Craven. (J. S. 
C. I., Nov. 2, 1928, p. 317T). 

Previous work by the authors has 
shown that treatment of olefins and alco- 
hols containing three or more carbon 
atoms with concentrated sulfuric acid 
yields a colorless liquid which is prob- 
ably composed of paraffins, since it is un- 
attached by the acid. Brooks and Humph- 
rey, Norris and Joubert, Plant and Sidg- 
wick, and Burrell have assumed that the 
action of the acid was to produce poly- 
mens and alcohols. The work of Ormandy 
and Craven now reported confirms their 
previous conclusion. Many patent claims 
are made for the production of higher 
alkyl sulfates from olefins, but this is 
probably not a successful process above 








ZA Expert at 
Temperature 
uessing 7 





HILE thousands of 
plants automati- 
cally keep temperatures 
under perfect control with 
Sarco Temperature Regu- 
lators, there are still many 
who are wasting time and 
money through utilizing 
the old-fashioned valve- 
- to - gauge - and - back - 
to-valve guessing method 
of trying to maintain even 
temperatures. 


To those men we want 
to make this proposition: 


FIRST. Regulate your valves by hand for any given tempera- 
ture; check up on your thermometers; let the valves “stay put”’ 
for a few minutes; then look at your instruments again and you'll 
find the temperature has dropped or risen many degrees. 


SECOND. Write us to send you a Sarco Temperature Regu- 
lator for a 30-day free trial. Install it and set it for any required 


temperature from 30° to 300° F. Keep a check on 
your thermometers, and if the Sarco fails once to 
maintain the exact temperature you require, return 
it to us and it won't cost you one penny for the 


experiment. 


The Sarco Temperature Regulator is low in cost. 
Takes little time to install. Is entirely self-con- 
tained. Costs nothing to operate, as it requires no 
compressed air, water pressure or electricity. Has 


nothing to get out of order. 


Booklet S-60 sent upon request. Write today. 


SARCO CO., Inc. 


183 MADISON AVE., NEW YORK CITY 


Boston, Buffalo, Chicago, Cleveland, Detroit, Philadelphia, Pittsburgh, St. Louis 
Peacock Bros., Ltd., Montreal 


TEMPERATURE 






— SARC 
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propylene; even with propylene consider- 
able. waste is involved. 

For the experimental work the olefins 
were made from the corresponding alco- 
hol and then passed into the 98 per cent. 
acid held at a temperature below 25°. 
After standing over night the oily layer 
was examined as to density, refractivity, 
boiling-point range, mean molecular 
weight, and elementary analysis. From the 
results it is almost certain that the oil is a 
mixture of paraffins. The acid layer was 
diluted with five times the volume of 
water and extracted with pentane. This 
“wash oil” darkened rapidly, became 
gummy, and absorbed large amounts of 
bromine. At low temperatures 98 per 
cent. acid absorbs four molecular pro- 
portions of propylene. In 80 per cent. acid, 
24 per cent. of paraffins and 62 per cent, 
of alcohol were formed. Butylenes were 
not studied but amylenes could only be 
made to yield olefin polymerides and para- 
fins. Higher olefins yielded large 
amounts of high-boiling saturated hydro- 
carbons, probably paraffins. Cyclic olefins, 
that is, cyclohexane and pinene, gave 
probably polycyclic saturated compound. 
If the starting material was highly un- 
saturated, no saturated compounds were 
formed because of the lack of hydrogen. 


Alcohols treated over night with five 
volumes of 98-99 per cent. sulfuric acid 
gave the following yields of paraffins: 

Per 100 parts wt. alcohol 


(a) Alcohols from open-chain paraffins: 


Paraffns Wash Oil Alcohol 
Methyl alcohol nil nil large 
Ethyl alcohol nil nil large 
n-Propyl alcohol 36.6 24.4 2.5 
isoPropyl alcohol 41.3 30.8 0.2 
n-Butyl alcohol 39.6 28.4 nil 
isoButyl alcohol 41,9 27.6 nil 
Amyl (fusel oil) , 
alcohol 46.7 30.0 nil 
(b) Alcohols from cycloparaffins: 
cycloHexanol 36.8 7 
o-Methylcyclohexanol 34.5 50.5 
m-Methylcylohexanol 32.8 50.6 
p-Methylcyclohexanol 33.6 51.3 
*x* * * 
Process of Conversion of Cylinder 


Stock Sludge to Plant Fuel Oil. Barbour. 
(Paper Presented at the Chicago Meeting 
of the American Petroleum Institute, Dec. 
3-6, 1928). 

The treatment of cylinder stocks to be 
finished as cold-settled stocks yields acid 
sludge amounting to 30-40 per cent. ol 
the agitator charge. The Pierce Petro- 
leum Corporation at its Sand Springs re- 
finery utilizes two old kettles of 250 bar- 
rels capacity each for working the s‘udge 
into mixture with fuel oil to give a satis- 
factory plant fuel. Either steam or aif 
can be admitted through coils at the bot- 
tom of the kettle. A quantity of oil equal 
to the sludge to be worked up is pumped 
into the kettle and agitation by air 1s 
started. The fuel oil has typically a grav- 
ity of 13.3, flash point (Pensky-Martens) 
168, pour test, 0°, and B. S. 1 per cent. 
The optimum temperature for the fuel oil 
has been’ shown to be not over 120°F. 
The sludge\is pumped in through strain- 
ers made of\12-inch pipe with welded bot- 
tom plates perforated with 14-inch holes. 
They are equipped with steam connections 
to clear the openings in case they are 
plugged up. When the 125. barrels of 
sludge has been charged the air is shut 
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Foxboro makes Possible 
Uniform percentage of 
Extraction...Investigate! 


N astounding statement! But isn’t a guarantee of 

extremely uniform end point specification and 
constant percentage of overhead product worth in- 
vestigating ? 


A Foxboro Automatic Flow Controller guarantees a 
constant uniform charging rate to the still, irrespective 
of operating conditions. This results in a uniform pipe 
still discharge temperature, a constant bottom tower 
temperature and a constant vapor velocity in the 
tower. 


A Foxboro Automatic Temperature Re- 
corder-Controller takes care of the minor 
fluctuations of outlet tower vapor and 
makes possible the close cut fractions 
which you demand. 


A Foxboro Automatic Liquid Level Con- 
troller makes possible a constant liquid 
level in the bottom of the tower and as- 
sures a uniform rate of delivery to the 
net succeeding still. 
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Foxboro Automatic Temperature 
Recorder Controller 










Foxboro Automatic Liquid 
Level Controller 





Foxboro Automatic Flow 
Controller 
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Charging Rate—Left-hand 
att shows variable flow 
of oil to still with hand 
tegulation. Right - hand 
shows absolutely uniform charging rate with Fox- 

boro Automatic Flow Control. 


Top of Tower Vapor 
Temperature — Uniform 
temperature here means 
ose cut fractions and 
eaeetn percentage of extraction. Foxboro Automatic 
¢mperature Control makes this possible. Chart at 
"ight shows Foxboro Automatic Control. Left-hand 
shows irregular hand control. 





This simple, commonsense hookup works. It eliminates 
the most serious variations in tower conditions. All we 
ask is the opportunity to make an intelligent study of 
your problem. Write or wire. 


THE FOXBORO COMPANY 


Neponset Avenue, Foxboro, Mass., U. S. A. 
205 So. Cheyenne Ave., Tulsa, Okla. Magnolia Bldg., Dallas, Texas 
J. E. Treacy, Strada Golesti No. 9, Ploesti, Roumania 


New York Chicago Boston Philadelphia Pittsburgh Cleveland 
Rochester, N. Y. Atlanta Los Angeles San Francisco 
Portland, Ore. Detroit Salt Lake City 





OX BOR 


REG. U. S. PAT. OFF. 


THE COMPASS OF INDUSTRY 





(es 


INSTRUMENTS for CONTROLLING, RECORDING and INDICATING TEMPERATURE, FLOW, HUMIDITY and PRESSURE 





Mention Where You Saw the Advertisement 
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Piping 













































We can help you with the piping prob- 
lems peculiar to this industry. This 
Company, with its vast experience, its 
able organization and its proven record 


of dependablility, invites your inquiry! 
POWER PIPING CoO., Pittsburgh, Pa. 




























A New and Improved 
Recording Gravitometer 












Designed to give accurate corrected 
gravities of natural, artificial or 
mixed gases. It is a rugged, de- 
pendable instrument which is easily 
and economically operated. Num- 
bers of instruments now in opera- 
tion giving satisfactory results and 
aiding in the Accurate Measure- 
ment of gas. 

























Gas Testing Appliances 
Gas Gravity Ba’ance 
Vacuum Pressure Pump 


Repair Department for 
Hays Gas Analyzers 
Meriam Manometers 














RECORDING GRAVITOMETER 
—the last word in Gas Testing Appliances. 
Write for detailed information. 
Bulletin No. 2A. 


Largest Scientific Material House in the Southwest 


THE REFINERY SUPPLY COMPANY 


Fourth and Detroit Streets 3404-06 Main Street 
TULSA, OKLA. DALLAS, TEXAS 
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off at the bottom and agitation is con- 
tinued by admitting air through coils on 
the side wolls of the kettle. After agi- 
tating for 5-10 minutes, the mixture js 
pumped out from the bottom and dis- 
charged again through the strainers. Dur- 
ing this process the temperature of the 
oil is raised to 180-200°F. This process 
is continued until the mixture is smooth, 
If air will not break up the sludge, steam 
may be used instead. If, in acid-treating, 
the temperature rises above 160°F., there 
will be difficulty in mixing the sludge 
with oil. Sludge from the second treat is 
harder and has to be used in the propor- 
tion of about 40 barrels to 125 barrels of 
fuel oil. The time required varies from 
one to four hours, depending upon the 
sludge. The sludge fuel is still kept in 
motion after it has been pumped to the 
storage tank at the stills, and is fed by 
gravity to injector-type oil burners. It 
has a gravity of 10.3, ash, 1.15 per cent., 
acidity 1.0 per cent., B.t.u. per pound 
16800. No difficulty has so far been ex- 
perienced from the ash or from acidity. 
x ok Ok 


Economical Recovery of Valuable 
Products from “Spent” Doctor and 
Caustic Solutions. Mechlin. (Ind. and 
Eng. Chem., Dec. 1928, p. 1352). 


Spent doctor solution was found to con- 
tain caustic soda, sodium sulfate, tarry 
materials, and lead as plumbite, sulfide, 
and organic lead compounds. Spent caus- 
tic liquor contained caustic soda, sodium 
sulfate, and tarry materials. As processed 
they were, respectively, 23°Be. and 8°Be. 
Since lead sulfide is easily oxidized to the 
sulfate and concentrated caustic is a bet- 
ter solvent for litharge than dilute, a plan 
of air-blowing and heating was indicated 
and tried. For the first part of the evap- 
orating process it was sufficient to use ex- 
haust steam at 8 pounds pressure in a coil 
submerged in the liquor, at the same time 
that air warmed by waste steam was 
bubbled through. For the later stages it 
was necessary to raise the temperature to 
270°F. The gravities must be brought to 
42°Be. for the caustic and 45° for the 
doctor in order to get satisfactory separa- 
tion by settling. The lead gradually went 
into solution again as plumbite, a layer 
of sodium-sulfate crystals separated out, 
and a layer of soapy material formed 
which could be skimmed off at 35°Be. 
This contained caustic soda, sodium cat- 
bonate, and lead residues and was con- 
verted to a tar as concentration pro- 
ceeded. In laboratory and semi-plant op- 
eration, it was possible to recover 80-90 
per cent of the caustic and in some cases 
84 per cent of the lead. 





Of Particular Interest to the | 
Refinery and Chemical 
Engineer 


——— 





A Protective Coating for Cracking 
Stills. (La. Rev. Petrol., Nov. 10, 1928, 
p. 1581; Libr. Bull, U.O.P.Co., Vol. 3 
No. 48). 

The interior surfaces of a cracking still 


are protected by covering with a paint 
composed of silica, water, and a pulver- 
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FIGURE 688 





1400 Conti Street 


Edward 
Forged Steel 
Globe Valves 


For Working Hot Oil Pressure 
to 500 lbs. at 1100° F. inter- 


mittent temperature. 


EValloy (stainless steel) Trim- 
mings. Swivel Plug Type. 


Immediate delivery of above from our warehouse, and of Forged 
Steel Flanges, Fittings, Tube-Turns, Rivets, Neilan Regulators, Tycos 


Instruments and Cast Steel Fittings. 


Descriptive Literature Mailed on Request. 


Maintenance Engineering Corporation 


Preston 2274-5 


P. O. Box 1402 


Houston, Texas 
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ized alkaline earth which includes mag- 
nesia, or an alkaline-earth compound and 
one or several inert mineral refractory 
substances reduced to a powder. The 
mixture is subjected to the cracking tem- 
perature of 900°F. and up. The best mix- 
tures include magnesia or slaked lime, 
with or without an inert pigment such as 
titanium oxide. Refractory clay is em- 
ployed as the refractory. Two or three 
coats may be applied. If desired a tem- 
porary inpermeable layer of heavy mineral 
oil may be put on. 





Of Particular Interest to the 
Chemist 














Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
; Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 

| Beading Tools for Still Tubes 

“| Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 


Established 1870 
Expanders since 1884 


Heavy Duty Expanders for 
Still Tubes 
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Testing and Analysis 


The Determination of the Hydrogen 
Value of Unsaturated Compounds. W ater- 
man, Perquin and Van Westen. (J. S. C. 
I., Dec. 14, 1928, p. 363T.) 

A method of hydrogenating unsaturated 
substances has been worked out which is 
well suited to highly volatile compounds. 
The hydrogen value is a constant not 
subject to such errors as those affecting 
the halogen constants, caused by substi- 
tution. or carbon deposition. A catalyst 
was prepared according to Kaffler’s meth- 
od (Ber. 1924) except that palladous 
chloride was used to deposit on norit or 
carboraffin instead of platinic chloride. 
Reduction was by hydrazine sulfate. The 
apparatus consisted of a tube for the hy- 
drogen; two smaller connecting tubes, 
either of which could be surrounded by 
liquid air; one of these, a, contained the 
catalyst, the other, b, the sample of the 
substance to be hydrogenated; and a 
Toepler high-vacuum pump. Before each 
run the catalyst was heated to 200° and 
the gas pumped out of it as completely 
as possible. The tube b was cooled with 
liquid air when the sample was placed in 
it. When the run was to be made the cool- 
ing was transferred to the catalyst tube 
and the sample was thus caused to distill 
over into that tube. A known volume ot 
hydrogen was also admitted to tube a, re- 
maining there about 15 minutes. Hydro- 
genation was accelerated by shaking. Tube 
@ was again cooled and the excess of un- 
used hydrogen was pumped out and meas- 
ured. 

A sample of amylene, whose bromine 
number according to MclIlhiney indicated 
a hydrogen consumption of 187.6 cc. at 
0°C. and 760 mm. pr. actually consumed 
191.0 cc., standard conditions. The re- 
action product had a refractive index ol 

20 
n — 1.3547, corresponding to the index 

D 
for pentane. 

+ % 

Diethyl Sulfate in the Examiniation of 
Hydrocarbon Oils. Taylor. (Ind. and 
Eng. Chem., Vol. 19, No. 1, pp. 76-77. 
Libr. Bull., U.O.P.Co., Vol 2, No. 3, P. 
21). 

The fact that dimethyl sulfate is poison 
ous while dethyl sulfate is said to be 
harmless led to an inquiry as to whether 
the latter could be used for separating 
unsaturated and aromatic hydrocarbon 
from paraffins and naphthenes. Dimethy 
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Study This Movie Strip 


It shows how the 


Quigley Refractory GUN 


could be made by hand. 


Quigley Gun Method 
Insures Full-depth Repairs 


bottom or back of crack or crevice to the outer surface or face of wall. 


higher velocity. This insures a solid, full-depth repair. 


ic 
B Fe. { 
= >Ee 
igley Gun Repairs Walls 
fen? 5 


t 


Write for new literature and prices. 


Quigley Furnace Specialties Co., Inc. 
26 Cortlandt St., New York City 


Distributors with stock and service in every 
industrial center. 


Quigley Gun is 
Easily Dperated 











makes it possible to make repairs in your furnace walls as they never 
Note how the Quigley Gun makes a complete and solid fill from the 


With the Gun, materials of proper consistency are shot on and in—at 
































ROTO TUBE CLEANERS 
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Roto air-driven Cleaner for Oil Still Tubes, made 
in sizes for 3” tubes and larger. 





Roto Still Type Drill Head Roto Unit Drill Head 


THEROTOCO. “Mare NEWARK, N. J. 
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Fulton Gas Fuel 


Steam Boiler Governor 


This governor automatically 
feeds gas to the boiler furnace 
in such quantity as to main- 
tain a constant given steam 
pressure under varying condi- 
tions of load. 


It consists of a set of valves 
opened by a weighted lever 
and closed by the steam pres- 
sure of the boiler, thus admit- 
ting or shutting off the gas, as 
the demand for steam on the 
boiler varies. 





It will maintain a constant and unvarying pressure of steam 
from 1 to 150 pounds or more, automatically, no matter how 


frequently or how greatly the demand for steam varies. 
Write for our catalogue. 


The Chaplin-Fulton Mfg. Co. 


Organized 1884—Oldest Builders of Gas Regulators in the Country. Built in all 
Sizes, From 1 Inch to 24 Inches; For all Service. 1 oz. up to 
1,600 lbs. Pressure to Square Inch. 


28-40 Penn Avenue Pittsburgh, Pa. 
Representatives: 
Westcott & Greis, Inc. Jno. W. Crawford 
Sales Service: Sales Engineer: 
Dallas—Los Angeles—Tulsa 1855 Industrial St., Los Angeles 


Or Any Jobber 


_ 



































For cracking process in oil refineries we furnish Aluminum Armored 
Asbestos filled Gaskets and Corrugated Armco Iron or Monel Metal 
Asbestos encased. 


Copper rings 3/16” thick for 4 and 5” O. D. tubing. 
Washers or gaskets made of Aluminum, Copper and other Metals. 


Write for Prices. 


ME TALLO GASKET CO. 


NEW BRUNSWICK, N. J. 
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sulfate is now used for the preliminary 
examination of oil mixtures, and is fol- 
lowed by sulfonation. 

Diethyl sulfate tested upon known mix- 
tures of refined petroleum distillates and 
commercially pure benzol was entirely 
immiscible with the petroleum but dis- 
solved the benzol in any proportions. De- 
terminations of the percentage of petro- 
leum in the mixtures by the usual method 
for dimethyl sulfate were checked by 
means of sulfonation. Results by the two 
methods were not in good agreement for 
the lower percentages of petroleum, and 
the experiment was tried of adding 5 cc, 
extra of the refined petroleum free from 
aromatics and unsaturates in beginning 
the test. Agreement between the two 
methods was much closer. 


This modified procedure was also ap- 
plied to the creosote from tar produced 
by low-temperature carbonization and to 
commercial animal dips and sprays. For 
the latter the percentage error ranged 
from 0.0 to 3.9. 

“SS 

The Accuracy of Various Methods of 
Measuring Detonation. MacCoull. (Paper 
Presented at the 9th Annual Meeting, A. 
P. I., Chicago, Dec. 3-6, 1928). 


The variations in antiknock readings 
from day to day were investigated by 
two methods: 

First. A study of the influence of sev- 
eral of the electrical and mechanical 
variables on the antiknock was begun. 

Second. Two fuels, one of low anti- 
knock value and one of high, were sent 
to co-operating laboratories with a re- 
quest for a series of successive readings 
in order to reveal the normal variations 
to be expected by the various methods. 

From the data and results reported from 
the various laboratories the following 
conclusions were drawn: 


(1) The detonation point of a fixed 
compression engine, when measured in 
terms of manifold vacuum, is unaffected 
by breaker-gap, if a correction is made 
to keep spark timing constant, practically 
unaffected by spark-plug gap, slightly de- 
creased by increase of voltage, decreased 
by increasing exhaust and inlet valve 
clearances. 


(2) The ratio of the detonating points 
of two fuels is: independent of spark 
breaker-gap, spark-gap, or voltage, de- 
creased by increasing intake clearance, in- 
creased by increasing exhaust valve 
clearance, increased by decrease of com- 
pression ratio, decreased by increased 
spark advance, not affected by carbon ac- 
cumulations. 

(3) It is not possible to get directly 
interchangeable data by compression ratio 
or manifold vacuum between engines 0! 
different design. 

(4) For truly interchangeable data, 
will. be necessary to express antiknock 
results in terms of an equivalent fuel 
blended from a high and low antiknock 
fuel, having as nearly the same physical 
characteristics otherwise as possible. 

ee 

Partition of Sulfur Compounds by Oil- 
Mixture Separating Agencies. Gohre. 
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HAVING GASKET PROBLEMS? 























wing 
eed LET US SOLVE THEM FOR YOU! 
iy We make metal gaskets of any size or shape, plain or corrugated, 
made with or without asbestos, also plain solid washers of copper, alumi- 
<< num, monel metal or any material desired. Our Gasket Guide 
a shows a very complete line of gaskets suitable for refinery work. 
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Now Theyre 
PATENTED 


These Campbell 
Steam Controllers for 
OIL STILLS 


are now fully protected by patents. They are 
applicable a dil stills of all sizes. They do 
three things simultan- 
eously: (1) Control 
the rate of steam flow; 
(2) Record; and (3) 
Give a direct reading. 


















PUMPKINSEED 
TYPE 


This type costs less than 
the one shown below. It 
is generally used for 
smaller rates of flow. As 


pictured here it has an indicating gauge, but 
of course it can be furnished in recording type 


also. 


These devices are unequalled for controlling 
steam flow to low 
pressure vessels at 
constant flow rate. 
Let us refer you to 
some large oil re- 
fineries who are now 
using them. 


WATERMELON 
TYPE 


This design 
takes care. of 
two delivery 
points, simul- 
taneously and pro- 
=e ne As shown 
ere it is usually 
equipped with a re- 
corder. 

Campbell Controllers 
record or indi- 
cate in pounds 
of steam per 
hour. The flow 
rate is varied at will. Rugged. Easily in- 
stalled. Readily understood. Wherever there 
is pressure drop in any process work the 
Campbell is applicable. 


FILL IN, TEAR OFF, AND MAIL 


The Campbell Engineering Co. 
Industrial Office Building, 
NEWARK, N. J. 


Manufacturers of the TAR BABY BURN- 
ER, to handle Fuel Oils, Water Gas Tar, 
Acid Sludge, and Residue Fuels. 


Without obligating us in any way, 

ease send information on ( ) the 

atermelon Type of Control, ( ) the 
Pumpkin Seed » ( ) the Tar Baby 
Oil Burner. 








(Petroleum Zeitschr., Jan. 20, 1927, p. 76. 
Libr. Bull., U.O.P.Co., Vol. 2, No. 7, p. 
50). 

The solvents used in separating the 
aromatic from the aliphatic constituents 
of oil mixtures, levulinic acid, phenyl 
hydrazine, ethylene monoacetate, and 
furfurol, each extract the greater part of 
the sulfur compounds from the mixtures 
with which they are used. The extent of 
this action is shown by the data below: 


Liquid sulfur Levulinic 


= Oy dioxide acid 
2 a 
es 2% g + 2 - 
3° o& = & 2 z 
7 hee CO, e S eS s 
Fee v * 
— ns ~ rs x rs} 
Paraffin oil in 
brown-coal tar 1.327 0.814 1.651 0.635 1.873 
Paraffin oil 
primary tar 0.987 0.571 1.213 0.442 1.391 
Petroleum- 
paraffin oil 
mixture 1.152 0.692 1.423 0.546 1.599 
~ Ethylene Phenyl = 
- monoacetate hydrazine Furfurol 
v vu ~ v ~ v 
S- = 9 3 9 = 3) 
ES S 4 S = 5 & 
_ e 5 = = = s 
po} uv x 3) 4% uv * 
al = a ~ = x tx) 
Paraffin 
oil in 
brown- 
coal tar 0.723 1.772 0.563 1.967 0.889 1.598 
Paraffin 
oil- 
primary 
tar . ..0.528 1,293 0.359 1.501 0.558 1.199 
Petro- 
leum 
paraffin 
oil Mix- 
ture ...0.611 1.509 0.349 1.822 0.723 1.376 
* * * 


RESULTS OF RESEARCH AND 
INVESTIGATIONAL WORK 


Hard Pitch as the Binding Agent for 
Carbon Electrodes. Schuchardt. (Chem. 
Ztg., 51, 42 (1927). Brenn—Chem., Aug. 
1, 1927, p. 247. Libr. Bull., U.O.P.Co., 
Vol. 2, No. 34, p. 288). 


Pitch is not a homogeneous substance 
and its investigation for electrode manu- 
facture presents difficulties. Its suitability 
for the purpose is not yet clearly related 
to determinations of softening point, vis- 
cosity, etc. The determination of free 
carbon and asphaltic substances is likely 
to be full of errors. The coking test is 
the best test for judging a pitch. A por- 
tion of the pitch may be squeezed out of 
an electrode with a small press, placed in 
a tube open at one end, and heated in a 
smith’s forge or a suitable furnace; or, 
electrode itself is heated in a retort; if 
this requires some time, the decision as 
to the usability of the pitch and especially 
the quality of the finished electrode may 
be depended upon. The method will also 
show whether the pitch has been mixed 
in the right proportion. Even a good pitch 
will not give good results if mixed in 
wrong proportions. The pitch must be 
low in ash and hence an ash determina- 
tion is usually unavoidable. But the 
sample electrode gives the best results 
as to adhesiveness and coking qualities. 

x * * 


Asphalt Tars. I. Terminology, Methods 
of Testing and Standards. II. Char- 
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acterization of the Asphalt Tars of the 
U. S. S. R. (Soviet Republic). A. Sap- 
hanov and L. Sherdeva. (Neftyanoe 
Khozyaistvo. 10, 393-7; Chem. Zentr. 1926, 
IT, 304. C. A. Nov. 20, 1927, p. 4059). 


Asphalt tar signifies the partly solid or 
solid residue from the distillation of 
naphtha tar, a definition which comprises 
soft asphalt, hard asphalt, glass asphalt, 
petroleum pitch and residuum asphalt, 
Blown asphalt obtained by oxidation of 
naphtha tar by air should be called 
“oxidized asphalt tar,” and the asphalts 
obtained by sulfonation of naphtha tar 
and from the acid residues of the pro- 
duction of asphalt should be called “sul- 
fonated” and “regenerated asphalt tar,” 
respectively. Moreover pitches from pe- 
troleum tar and from coal tar should be 
called asphalt tar. Finally, fossil tars 
should be called “natural asphalt tars,” 
while “asphalt” should include natural 
mixtures of limestone with asphalt tar 
and artificial mixtures used in building. 
The testing comprised determinations of 
the ash, insoluble C, softening tempera- 
ture, permeability, flash point, extensibility 
and density. In part II, the results of 
tests of 17 Russian asphalt tars are com- 
piled. 


*x* * * 


Anti-Knock Materials 


Action of Lead Tetraethyl in Delaying 
Detonation in the Internal-Combustion 











C. H. WHEELER 


Specialists in the field of heat 
transfer apparatus. We design 
and build Oil Vapor Conden- 
sers for High Vacuum distilla- 
tion, Leach Fracto Condensers, 
and Heat Exchangers for Oil 


Refineries. 


Let us solve your heat transfer 


problems. 


C. H. Wheeler Mfg. Co. 


19th St., Lehigh and Sedgley Avenues, 
PHILADELPHIA, PENNA. 
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Pumpins Water 


All Day-Every Day 


HE De Laval pumps shown in this 

photograph supply water for cool- 
ing and other purposes for one of the 
largest oil refineries. The two motor 
driven single stage pumps supply 5,000 
gals. per min. each against 173 ft. head 
at 1,200 r.p.m. The single stage pump 
arranged to be driven by either electric 
motor or De Laval velocity stage turbine 
supplies the same quantity against the 
same head at the same speed. The motor 
driven two-stage series pump supplies 
1,800 gals. per min. against 290 ft. head 
at 1,800 r.p.m., as does also the two-stage 
series pump arranged to be driven by 
electric motor or by De Laval velocity 
stage turbine. 


De Laval pumps and turbines are manu- 
factured to limit gages on an interchange- 
able basis, and are fully guaranteed as to 
efficiency, head delivery and other char- 
acteristics. 











e Laval 


Steam Turbine C Company 








Trenton, , New Jersey 

ton coitices: Atlanta, Bos- York, Philadelphia, _ Pitts- 

Clevelan. otte, Chicago, burgh, Portland, Ore., St. 

sant. Duluth, Havana, Paul, Salt Lake City, San 

“som Goa yess Francisco, Seattle, Spokane, 
City, s Angeles 

Montreal. Néat. Gatssan tee oronto, Vancouver. sent 

FCeCnn—- 

Steam 


Plexibt Turbines, Centrifugal Pumps, Centrifugal Blowers and Compressors, 
orm Gears, 


le Couplings, Double Helical Speed Reducing Gears, W 
Hydraulic Turbines and Special Centrifugal Machinery. 
—_—_—_—_— 
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2 of S5—14 x 37 ft. tanks on which Lightnin Patented Side 
Angular Propeller Type Agitators are installed for mixing oil 


SL/GHTNINZ 
MIXERS 














are furnished in either 
Stationary or Portable 
Type 
FOR FIXED INSTALLATIONS 
THE SIDE ANGULAR 
PROPELLER TYPE IS 
FURNISHED FOR TANKS 
OF ANY SIZE OR SHAPE. 
REQUIRE LESS POWER, 
TAKE LESS SPACE, 
ALWAYS IMMEDIATELY 
ACCESSIBLE AND 
100% EFFICIENT 
SIMPLE-DEPENDABLE. 





GEARED AND 
DIRECT DRIVE 
PORTABLE TYPES 
FOR ALL FLUID 
PRODUCTS, 
CLAMP ON TANK OR 
ANY OTHER MIXING 
CONTAINER. HOT OR 
COLD PROCESS. 
TANKS, OPEN OR 
CLOSED, PRESSURE 
OR VACUUM. 


Extensively 
used in the 
Oil Refining 


Industry. Lightnin Mixers are patented both 


as to method and structure. 


INVESTIGATE CLAIMS AND 
AVOID INFRINGEMENTS. 


MIXING EQUIPMENT CO., Inc. 


229 EAST 38th ST. NEW YORK, N. Y. 
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EVERDUR 
FITTINGS 


resist 


corrosion 


A new edition of Bulletin 7-E is ready. 


GRTING 1253 N. 12th St., PHILADELPHIA, Pa. 
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PULMOSAN 
NON-SPARKING 
AMPCO 


TOOLS 


Pulmosan AMPCO Non- 
Sparking tools will elimi- 
nate the fire hazard in 
your spray booths, clean- 
ing rooms, tanks, tank 
cars, etc. . . . where in- 
flammable fumes are a 
daily menace to life and 
property. Superior to 
brass or copper (will not 
squash or flake); practic- 
ally as tough as steel! All 
styles. Write for circular. 








































—in deadly, poisonous fumes, and know you 
are safe with the Pulmosan Chemical Cartridge 
Respirator. 


This type (illustrated) received the highest rat- 
ing for safety (99.7% efficient) by the National 
Safety Council Committee in an official test. 


Other factors are improved features of com- 
fort, and interchangeable parts which assure 
longer wear ... . yet they cost no more! 


Complete details on request. 


PULMOSAN SAFETY 


Equipment Corporation 
182 Johnson Street, 
BROOKLYN NEW YORK 
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Engine. Mardles. 
(1928). C. A., Vol. 22, No. 11, p. 2050). 


Anti-knock fuel arriving in Great 
Britain from the United States contains 
6 cc. of ethyl fluid (tetraethyl lead, 
54.5%; (CH: Br)s, 36.5%; monochloro- 
naphthalene, 9%) per gallon of gasoline. 
A water-cooled engine with comparatively 
low performance detonated badly at 5:] 
compression ratio when run on gasoline 
alone, but on gasoline containing 5e¢. 
ethyl fluid per gallon, compression could 
be raised to 6:1 before detonation began. 
With the higher compression, power de- 
velopment increased 10.5% while fuel con- 
sumption decreased 6%. Prolonged engine 
tests with fuels containing not more than 
6cc. ethyl fluid per gallon confirmed the 
claim that ethyl gasoline will not injure 
spark plugs, valves or stems. Typical 
analyses are given of a gray deposit found 
in the engine stripped after a 33-hour 
continuous run. A brief review is given 
of various explanations of detonation. 

* * * pit 


Anti-Knock Materials. Grote. (Petro- 
leum Z., 22, 1344-7 (1926); C. A., Vol. 
22, No. 6. p. 1034). 


The results of Charch, Mack and Boord 
are discussed. The efficiency of lead 
tetraethyl being taken at 100, a table of 
comparative efficiencies is given. While 
compounds of quadrivalent lead show 
anti-detonating properties, those of bival- 
ent lead, with some exceptions, have no 
action. Lead benzaldehyde, lead diphenyl 
nitrate, tin bromide, ferric chloride, 
aluminum tri-ethyl and chloride and bis- 
muth tri-phenyl dichloride have no anti- 
detonating action. The anti-detonating 
action of substances on an acetylene mix- 
ture in an explosion tube -varied greatly 
from results obtained on the motor. A 
direct relation was shown between inten- 
sity of detonation and electric conductivity 
of cylinder gases. The most powerful 
anti-knock materials deposit finely-divided 
particles of the metallic constituent on 
heating, and such compounds as undergo 
complete oxidation on heating are in- 
efficient. Detonation is a consequence 0! 
the electrical charge, rather than of the 
conductivity of the gases. 


* * 


Lubricants and Lubrication 





* 


Improvements in the Composition ¢ 
Lubricants. (La. Rev. Petrol., Nov. W, 
1928, p. 1581; Libr. Bull., U.O.P.Co., Vol. 
3, No. 48). 

An invention by Woudhuysen protected 
by French patent relates to a combination 
in various proportions of lubricating m* 
terials as follows: (1) tale or other solid 
lubricant in finely divided or colloidal 
state; (2) a light mineral or vegetable 
oil which adsorbs the tale or other solid; 
(3) a colloidal mixture of glycerin and 
gelatin known as “glycerosol,” as 4 V& 
hicle and support for the solid material; 
(4) the combination of glycerin and fatty 
acid of any origin to increase the lubri- 


cating power of the preparation ; (3) . 
combination ofthe two mixtures 3 
ese 


(4) called “glyceridosol.” In mixing t 


(Nature 121, 424.7 
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er NOT SOLUBLE 
IN OILS OR 
GASOLINE 









A new Dixon Product that is backed by the reputation and resources of a 
company which has served industry for more than 100 years. 


DIXON’S GRAPHITE SEAL—a graphite paste for sealing screw thread, 
flange and gasket joints that is unequalled in preventing leaks in joints of 
pipe lines carrying hot or cold oils, gasoline, creosote, tar, superheated 
steam, etc. It is also unequalled for gaskets of all kinds, plates, bolts, 
nuts, studs, etc. 


Dixon’s Graphite Seal expands when subjected to heat and makes leak- 
proof joints that hold tight under all conditions of service. Yet these joints 
may be easily opened at any time. 

Let us tell you wherein Dixon’s Graphite Seal differs from any other prod- 


uct you may have used for this purpose. Write for Circular DS-99 and 
full information. 


JOSEPH DIXON CRUCIBLE CO. 


Established 1827 


Jersey City New Jersey 











Worthington Pump & Machinery Corp., 
_ Harrison, N. J., adopted as standard 
| packing 





all - metallic 


the dough-like, 


packing on oil and all its products. 


universal, 


If you want to save time, labor and 
money, standardize on ALFIT. 


Manufactured and Distributed by 


ALFIT MANUFACTURING CO., Inc. 


154 Nassau Street, 
New York City 


District Offices in principal cities. 


A Gulf Publishing Company Publication 
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Cleans cooler tubes 
to the metal 


ASOLINE absorption plants can increase 
cooling efficiency and obtain a better yield 
by keeping oil coolers clean the Oakite way. 


Circulating a solution of an Oakite material 
through the tubes is all that is necessary. Sludge 
and deposits are quickly loosened and flushed 
out, cleaning the tubes right down to the metal. 
Heat transfer is increased—circulation resistance 
removed. 


The Oakite Service Man near you will be glad to 
give you all details for this and many other re- 
finery cleaning jobs—without obligating you in 
any way. Write us to have him call. 


Manufactured only by 
OAKITE PRODUCTS, INC., 50B Thames St.. NEW YORK, N. Y. 


Oakite Service Men, cleaning specialists, are located at 


*Atlanta, Altoona, Pa., 


Albany, N. Y., Allentown, Pa., 
*Camden, N. J., 


Baltimore, *Boston, Bridgeport, 
*Brooklyn, N. Y., Buffalo, Canton, O., Charlotte, N. C., 
Chattanooga, Tenn., *Chicago, *Cincinnati, *Cleveland, *Columbus, O., *Dallas, 
*Davenport, *Dayton, O., Decatur, Ill., *Denver, Des 
Pa., Fall River, Mass., Flint, Mich., Fresno, Calif., 
Harrisburg, Pa., Hartford, *Houston, Texas, “Indianapolis, *Jackson- 
ville, Fla., *Kansas City, Mo., *Los Angeles, Louisville, Ky., Madison, 
Wis., *Memphis, Tenn., *Milwaukee, *Minneapolis, *Moline, [IIl., 
*Montreal, Newark, N. J., Newburgh, N. Y., New Haven, *New 
York, *Omaha, Neb., Oshkosh, Wis., *Oakland, Cal., *Phila- 
delphia, Phoenix, Ariz., *Pittsburgh, Pleasantville, N. Y., 
Portland, Me., *Portland, Ore., Poughkeepsie, N. Y., Provi- 
dence, Reading, Pa., Richmond, Va., *Rochester, N. Y., 
Rockford, Ill., *Rock Island, Sacramento, Cal., San Fran- 
cisco, *Seattle, Springfield, Mass., South Bend, Ind., 
*St. Louis, *St. Paul, Syracuse, N. Y., *Toledo, 
*Toronto, Trenton, *Tulsa, Okla., Utica, N. Y., 
*Vancouver, B. C., Waterbury, Conn., Wichita, 
Kansas, Williamsport, Pa., Worcester, Mass. 


*Stocks of Oakite materials are carried in these cities. 
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The 


NO loss of distillate 
NO production of acid sludge 


NO plant corrosion 


NO loss of SOz 


YIELDS highest grades of 
KEROSENE 
TRANSFORMER OIL 
TURBINE OIL 
LUBE OILS 
WHITE OILS 
MEDICINAL OILS 


countries. For information write 


AGEFCI 


11 West 42nd St., New York, N. Y. 


EDELEANU PROCESS 


Refining with liquid Sulphur Dioxide 


In use by leading refiners in the United States and foreign 








COLOR 


i} YOUR HIGH COMPRESSION 


GASOLINE 


A DISTINCTIVE COLOR 


INTERSTATE COLOR CO., Inc. 
41 PARK ROW 





Write us for samples of colors you wish to try 


NEW YORK 








products the tale is rendered lighter by 
adsorption by the mineral oil. This mix- 
ture is added to the combination of glyc- 
erin, gelatin and fatty acids in varying 
proportions intended to give the desired 
viscosity and consistency. Water may be 
added or not. 
* * x 
Examination of Lubricating Oil After 
Use in Automobile Engine. Rosewarne. 
(Can. Chem. Met., 10, 233 (1926). B. ¢. 
A.-B, Jan. 7, 1927, p. 5). 


The changes in lubricating oils used in 
17 cars were followed. It was found that 
the dilution in use varied from 0.5 to 20 
per cent. The diluent was found to coin- 
cide closely in physical properties with 
the first 30 per cent. distilled from com- 
mercial kerosene. After removing the 
diluent, the residue was more viscous 
than the original lubricant, probably be- 
cause of oxidation. The carbon residue 
of an oil was found to increase consid- 
erably with use. 

The lowering of the flash point of an 
oil may be taken as a rough measure of 
the percentage of diluent in it. 

x ok Ox 

Lubricants for Tapping. Valentine. 
(Machy., Vol. 34, No. 6, Feb., 1928, pp. 
418-20). 


Proper lubrication for tapping and its 
importance to cutting qualities and length 
of life of tap; power required varies con- 
siderably with different lubricants; kero- 
sene for tapping aluminum; recent experi- 
ments on lubricants; reason for chips 
clinging to taps; different methods of 
sharpening taps; tap dull when it begins 
to slip in holder or chuck; necessary to 
sharpen taps in time; rounded off corners 
should not be permitted to become great- 
er than chip thickness. 

* * x 


Cylinder Oils. Donaldson. (J. S. C. I, 
July 29, 1927, pp. 324-7T. Chem. and Met. 
Eng., Vol. 34, No. 11, p. 696). 


There is only a very general relation 
between the physical tests of an oil and 
its volatility and carbonization behavior. 
In general, light oils deposit less carbon, 
and the lightest oil consistent with good 
lubrication and temperature control should 
be used in the least permissible quantity. 





A complete natural gasoline manu- 
facturing plant for State Gasoline Com- 
pany with a daily capacity of 22,000 gal- 
lons of natural gasoline is being erect- 
ed on a site 150 feet square at the end 
of Elm Street in Long Beach, Cali- 
fornia. . 

Contract was let to J. A. Campbell 
Company, and Campbell equipment !s 
being used throughout, including 4 
compressor plant of seven units, vacu- 
um Mist-D-Fier scrubber, necessary 
storage, etc. 





Charles H. Kerr has recently been 
appointed vice president and general 
manager and George W. Keller vice 
president and general sales manager © 
the Brown Instrument Company, Phila 
delphia, according to an announcement 
late in March. 
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POSITIVE DISPLACEMENT OSCILLATING PISTON 


OIL METERS 


FOR PETROLEUM AND ALL ITS LIQUID 
PRODUCTS 


Entirely different from any other type of oil meter 


Ghe EMPIRE 


In successful use for over forty years. Never equaled 
for lasting accuracy. Easy to install and operate. 
Very low in maintenance cost. Invaluable for Re- 
finery work. All sizes from %/g” to 6” inclusive. 








Send for fully descriptive circular 


Made to withstand working pressures of 300 pounds and EMPIRE information sheet, 
to the square inch. Standard types for general use and let us make recommendations 
will sustain 150 pounds. Special types for still higher for your particular service. This 


is quite without obligation. Ask 
pressures and for special requirements. for Form R. 


NATIONAL METER COMPANY 2265/7294? WA 


































N AMERICA’S leading re- 

fineries, Carbondale Filter 
Presses and Filter Press 
Blankets go hand-in-hand in 
satisfying the strenuous de- 
mands of modern refinery 
methods in making lubricat- 
ing oils. 












This equipment is typical of 
Carbondale machinery, en- 
gineered by an experience of 
more than 37 years in the 
design and construction of refrigeration and other equipment 
for refiners. 


A comprehensive description of Carbondale Refrigerating 
machinery is contained in our ““Wax Plant Equipment Bulle- 
n.” Write for a copy. 


THE CARBONDALE MACHINE CO., Carbondale, Pa. 
Branches in Principal Cities 


Carbondale Refrigerati 





















Write for a copy of 
the Wax Plant 
Equipment Bulletin 
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Flow Indicator 


SCHUTTE & KOERTING 
COMPANY 


Schutte & Koerting Company, Phila- 
delphia, has recently published Bulletin 
6-F, describing its flow indicator, which 
is used in lines where uninterrupted 
flow of oil, water or other liquids needs 
an indicator to permit the operator to 
know when the flow has stopped. Use 
of the indicator in the discharge pipe 
of a steam trap shows whether the trap 
is operating. It is designed especially 
for use where metering of the flow is 
not required. 


Flow Indicator 

The indicator is set in a body, which 
functions as a union and also makes the 
indicator visible by a heavy sight glass 
and a retaining ring for holding this 
glass. The indicator, suspended in the 
path of the flow, is moved by the flow 
and the position can be seen through 
the plate glass. Any liquid passing 
through the body moves the indicator, 
which automatically closes when the 
flow ceases. 

The indicators are capable of taking 
250 pounds pressure, and are made in 
eight sizes. Additional information may 
be obtained by writing the company 
headquarters, 1253 North 12th Street, 
Philadelphia. 


Softener Bulletin 


Graver Corporation’s Hot Process 
Water Softener is fully described in Bul- 
letin No. 5049, a neat 14-page pamphlet in 
supplement form, made up to fit in a 
loose-leaf folder. 

The bulletin is well illustrated with 
views of installations and component 
parts of the softener. Several tables are 
given, showing the savings made in va- 
rious power plants by the softener. A 
feature of this catalog is a flow sheet in 


colors. It is printed on an extension of 
the front cover so that the reader may 
have it before him when reading the de- 
scriptive matter. Copies may be had on 
application to the Graver Coropration, 
East Chicago, Indiana. 





The Mine Safety Appliances Company, 
Braddock Avenue and Thomas Boulevard, 
Pittsburgh, has issued Bulletin No. 80, 
which treats fully the company’s new 
H-H Inhalator, a resuscitation device par- 
ticularly adapted to the refining industry. 
The bulletin, published in folder form, 
gives photographic illustrations of first aid 
treatment by use of the inhalator, and 
each method is described in detail. Copies 
may be had by writing the company at 
the above address. 


Floorgard for Surfacing Floors 
BLAW-KNOX COMPANY 


The Blaw-Knox Company of. Pitts- 
burgh pioneers of such products as 
collapsible steel forms, batcher plants 
and one piece grating are now begin- 
ning to market another steel product, 
the Floorgard, to be used for stee!- 
armoring the surface of concrete or 
asphalt floors. 

Floorgard is made to lengthen the 
life of concrete and asphalt flooring 
and to make the surface as strong as 
any other part of the floor. It is a built- 
up continuous steel mat as illustrated 
in the accompanying photograph, laid 
down to form the surface of the floor. 
Weight of loads carried over the floor 
is distributed throughout a wide area 
as a result of the scientific design 1n 
Floorgard. 

Laying of 


Floorgard requires no 


Floorgard 


drawings nor skill. Material consists of 
a number of steel strips shaped into a 
regular pattern which, when placed to- 
gether, form a series of separate rect- 
angles of proper size to meet the con- 
ditions under which a given floor must 
work. Strips are set on edge as shown 
in the illustration, and small, short cir- 
cular tie rods are inserted in a hori- 
zontal position, through holes in the 
middle of the strips. The tie rods act 
as carrying members, carrying one strip 
to another, as well as tying the entire 
surface into one steel mat. 

For use on refinery floors the product 
is furnished in various sizes of mesh to 
conform with varying conditions or 
sizes of loads, types of traffic over the 
flooring, and other variations of serv- 
ice. 

Further information will be given up- 
on request to the company. 





The Lee B. Mettler Company’s en- 
trained combustion gas burner, designed 
to obtain more efficiency in the burning of 
gas, is being placed on exhibition at the 
Science Museum in London. This burner, 
of which more than 250,000 were shipped 
last year, is assembled by the Lee B. 
Mettler Company, 406 South Main Street, 
Los Angeles, after parts are made in Los 
Angeles factories. 


Plumbite Recovery 


The Plumbite Recovery Company, 
610 West Building, Houston, is offering 
refineries the Feilschmidt-Cantrell Pro- 
cess (patent pending), for the recovery 
of Plumbite treating solutions. Through 
the use of the F-C. process it is pos- 
sible to recover both the lead and the 
sulphur from lead sulphide, the lead 
being recovered as the oxide (PbO) 
while the sulphur content is liberated 
as free sulphur. Both lead and sulphur 
are recovered in a form that will allow 
them to be used over and over again in 
the treating operation, which tends to 
reduce greatly the purchase of these 
substances. 

The originators of the process point 
out that no expensive heating of solu- 
tions for prolonged periods is neces- 
sary nor is any blowing or agitation 
required. No wastage of caustic soda 
occurs in neutralizing acid radicals nor 
is sulphur wasted. The process is easy 
to control, quick in its action and fe 
covers the two essential chemicals im 
the most desirable form—ready for fe- 
use. The process is one of oxidation 
employing a very cheap but powerful 
oxidizing agent. No expensive equip 
ment is required, or skilled labor need 
ed to operate the process. 

Full detailed information can be se 
cured from the company at its address 
above. 
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STAMINA 


A characteristic of the Eagle and also of 
the products manufactured by The Gar- 
lock Packing Company, Palmyra, N.Y. 


OARING majestically above the 

clouds this king of birds often flies to 

a height of 23,000 feet. Besides hav- 
ing super strength, the eagle has great 
Stamina and has been known to exist 
without food for as many as forty days at 
a time. This inherent tenacity for life is 
the work of nature’s selective breeding of 
the survival of the fittest. 


The Stamina of Garlock Packings is 
based on the same general principles as 
that of the Eagle. It is the result of the 
knowledge obtained from correctly pack- 
ing mechanical units combined with the 
proper selection of basic materials to 


evolve a Mechanical Packing that is 
known as “The Standard Packing of the 
World.” 


Besides manufacturing packings for 
general power plant use, The Garlock 
Packing Company produces various forms 
of Molded Asbestos, Rubber and Shredded 
Metal Mechanical Packings, specially 
produced to meet the packing require- 
ments of any type of power.unit or ma- 
chine. At your request our Packing Ex- 
perts and Laboratories will co-operate 
with your Engineering Departments to 
design a packing that will give you and 
the user of your machines complete satis- 
faction. 


OA ‘ 


¢ 
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This shows why HIFIRE 
BOND gives such good 


results in service. 





















ORDINARY 
SO-CALLED 
HIGH 
TEMPERATURE 
CEMENT. 
COMPLETE 
FAILURE 
BY 
MELTING. 

















FIRE CLAY 
JOINTS. 
FAILURE 
THRU 
EXCESSIVE 
SHRINKAGE. 


































HIFIRE 
BOND 
NO SHRINKAGE 
OR 
VITRIFICATION 
BUT A 
STRONG 
REFRACTORY 
BOND. 


This pier of fire bricks, laid up with 3 different kinds of 
bonding materials, was heated to 2786° F. (Cone 20) 
under a load of 5 lbs. per square inch—not a severe test, 
but sufficiently hard to cause failure of the fire clay and 
the ordinary high temperature cement. The HIFIRE 
BOND joints were not visibly affected. 


HIFIRE BOND is a scientifically 
compounded refractory bonding ce- 
ment for laying fire brick and tile in 
high-heat-duty applications. It is 


recommended for: 


BOILER SETTINGS. 





OIL STILLS. 
ANUFACTU INDUSTRIAL 
Bec SLAY er FURNACES OF ALL 
es TYPES 
The Denver Fire Clay Company 


DENVER COLORADO 













Salt Lake City New York City 
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RUBSHELL 
PAINTS 


for 
TANK ROOFS 


and 


TANK BOTTOMS 


HOLZAPFEL’S 
HEAT-PROOF 
PROTECTIVE 


for 
CRACKING PLANT 
AND STACKS 
Has Withstood 
Constant Temperatures 
Over 1200° F. 
For Over 


Two Years 


Send for Circulars, etc., to 


RUBSHELL-TEXAS Inc. 


Post-Dispatch Bldg., 
HOUSTON, TEXAS 


INTERNATIONAL 


COMPOSITIONS CO. 


25 Broadway 
NEW YORK, N. Y. 








J. F. LINCOLN 


J. F. Lincoln, formerly vice president 
of Lincoln Electric Company, Cleve- 
land, has recently been made president 
of his company, succeeding J. C. Lin- 
coln, who was made chairman of the 
board of directors. The new president, 
an outstanding figure in the electrical 
industry for many years, being one or 
the first-men to recognize the potential- 
lities of electric arc welding as a manu- 
facturing tool as contrasted with a pro- 
cess of salvage and repair, was maae 
general manager of the company in 


1912. 


J. C. Lincoln’s new position will al- 
low him to devote much of his time to 
electrical research and experimental de- 
velopment, his major interest for sev- 
eral years. 





The Greenwood Production Com- 
pany, which is affiliated with the Dixie- 
Gulf Gas Company, purchased the na- 
tural gasoline plant originally erected 
in the Wascom field, Panola County, 
Texas, by the American Gasoline Corp- 
oration of California, and has moved 
the equipment across the state line into 
Bossier Parish, Louisiana. The pur- 
chase was made about December 15, 
1928, from the Trinity Natural Gaso- 
line Company, Fort Worth, as the lat- 
ter concern acquired this particular 
plant and a larger one near Brecken- 
ridge, Texas, November 1, 1928, 
through receivership sale. The Wascom 
field plant was operated for only a 
short period by its original owners, al- 
though it was equipped to handle 20,- 
000,000 cubic feet of gas daily, using the 
Newton process. 
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Campbell Steam Flow 


ontroller 

Campbell Engineering Company, In- 
dustrial Office Building, Newark, New 
Jersey, announces that it has been 
granted patent rights on the Campbell 
Controller for oil stills, known as the 
“pumpkinseed type” and “watermelon 
type.” Many of these controllers are 
already in use in refineries throughout 
the United States. They record and 
indicate the number of pounds of steam 
used by the still per hour. The flow 
rate may be varied at will. 

Campbell steam controllers may be 
used in a very wide range of installa- 
tions—wherever steam flow is to be 
controlled to a low pressure vessel at 
constant flow rate. 











Pioneers 


IN THE 
Development 
of 


FORGED 
STEEL 
FLANGES 


MADE IN 
HOUSTON 


Boiler Flanges 
Tank Flanges 
Pipe Flanges 
RIVETS 
Boiler Tubes 


HARRISBURG PIPE 
& PIPE BENDING CO. 
OF TEXAS 
Sawyer and Winter Sts. 


HOUSTON, TEXAS 
































